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CCK AND/OR GASTRIN RECEPTOR LlGANDS 



This invention relates to novel compounds that bind to the CCK and/or gastrin receptor 
with high affinity, to processes for the preparation of these compounds, and to their use in 
the treatment of certain disease states. 

BACKGROUND TO THE INVENTION 

Cholecystokinin (CCK) and gastrin are two members of a family of peptide hormones. 
They were originally discovered and described as agents acting oh organs of the 
gastrointestinal system. CCK stimulates the contraction of the gall bladder and the 
release of digestive enzymes from the pancreas. Gastrin stimulates the secretion of 
gastric acid. More recently CCK has been found in the brain, indicating that it may also 
act as a neurotransmitter or neuromodulator. 

Both CCK and gastrin are biosynthesised as prepro-honnones. The biologically active 
peptides are then released after a series of post-translational modifications. In the case of 
CCK a number of active forms are produced which vary in the number of amino acid 
residues they contain. The smallest is a tetrapeptide (CCK-4) and the largest has 58 
residues (CCK-58). A variety of gastrins are also known, of which the 17-residue peptide 
(G-17) is probably one of the most important. Additionally both CCK and gastrin have a 
tyrosine residue which is found as both the free phenol and as the O-sulphate. All the 
biologically active forms of both CCK and gastrin share a common tetrapeptide amide 
sequence at their C-terminus. The C-terminal sequences of the two peptides are: 

. . . -Asp-Tyr*-Met-Gly-T (CCK) 

. . . -Glu- Ala-Tyr*-Gly-T (Gastrin) 

(Tyr* = tyrosine residue which is optionally O-sulphated; T = Trp-Met-Asp-Phe-NH 2 ) 

Apart from its actions on the gall bladder and pancreas mentioned above CCK also 
influences secretion, absorption and motility in the stomach and intestines, and causes the 
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secretion of pancreatic hormones such as somatostatin. In the central nervous system 
CCK appears to be important in anxiogenesis* analgesia and appetite regulation. 

Gastrin plays a fundamental part in the control of gastric acid secretion, although the 
precise mechanism by which this secretion is regulated remains in doubt. Gastrin causes 
the release of histamine from the ECL-ceils in the stomach wall. Histamine then 
stimulates the parietal cells to secrete acid. It is possible that gastrin can directly 
stimulate the parietal cells, but this in particular is a point of controversy. Gastrin also 
increases the blood flow in the stomach wall, but this might also be an indirect effect 
mediated by histamine, and exerts a trophic effect on the gastric mucosa. (For a more 
complete review, and leading references, see iefl 1). 

CCK and gastrin interact with their target organs through specific receptors located in 
the cell surface plasma membranes. It is generally agreed that there are two different 
CCK receptors. The CCK- A (for alimentary) type is found in the peripheral tissue, and is 
the receptor which mediates the actions of CCK on the pancreas, gall bladder and 
intestines. It is also found in certain specific brain regions, where it might be involved in 
the control of appetite. The CCK-B (for brain) receptor type is more widely distributed 
in the CNS, and is thought to be involved in anxiety and other central actions of CCK 
There is only one gastrin receptor type, found particularly in the stomach wall. It appears 
to show very similar ligand specificity to the CCK-B receptor, and the CCK-B receptor is 
commonly used as a model for the less readily isolable gastrin receptor. 

There is evidence that this simple classification system is incomplete. Some tissues 
appear to have heterogeneous CCK receptor populations, with both high and low affinity 
sites, and there is some variation in ligand specificity for CCK-A receptors in tissue 
preparations from different organs. (For more details see ref. 2). 

A number of approaches to the discovery of CCK and gastrin receptor agonists and 
antagonists have been tried and have led to the development of a wide variety of structural 
types as pharmacological tools for the elucidation of the function of CCK and gastrin in 
vivo and as potential drugs (see Figure). 

Simple modifications to the natural peptide structures have provided peptides with 
unusual amino-acids as well as amides, esters and "reduced" and other pseudo-peptides } 
A group from Abbott Laboratories has shown that conformational^ restricted amino-acid 
surrogates can give compounds of high affinity. 4 Other studies have restricted the 
peptide conformation by cyclisation between two amino-acid side chains.^ 
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Figure: Some Representative CCK/Gastrin Receptor Ligands 
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Tryptophan derivatives have been widely explored. The earliest compounds studied, 
e.g. benzotript, were not very potent, but more recently disclosed compounds have 
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demonstrated better affinity. 6 Perhaps the best example of this development is CI-988, a 
tryptophan "dipeptoid" from Parke-Davis. 7 

A group from Rhone-Poulenc has disclosed a number of compounds which have some 
analogy with the tryptophan analogues developed by Biomeasure but which lack the 
indolylmethyl side chain. 8 

Asparric and glutamic acids have also provided important compounds. Again the 
original modest lead, proglumide. has been overtaken by more recent developments. 9 

Microbial metabolites are a traditional source of lead structures, and a number of 
compounds have been shown to have affinity for the CCK-receptor. 10 Probably the most 
significant of these is asperlicin. It has inspired an enormous effort in the development of 
benzodiazepine derivatives as CCK ligands. This particular area is probably the most 
active single area of research into new compounds as CCK and gastrin antagonists. 11 

A group from Lilly has published its findings on a series of quinazolinones which are 
also inspired by the structure of asperlicin. 12 

A number of groups have disclosed compounds which can be broadly described OS small 
heterocycles with pendant aromatic substituents. 13 These compounds may bind in a 
similar manner to the benzodiazepines. 

Cyclic nucleotide derivatives have been known for some time to be CCK antagonists. 
The best is dibutyryl cyclic GMP, but its affinity for the receptor is only modest compared 
with other types of compound. 14 

Finally, it has been demonstrated that some peptides and their analogues, which are not 
themselves homologous with CCK/gastrin. have some affinity for the CCK receptor. 
This has been shown in analogues of substance P. calcitonin-gene-related peptide and 
somatostatin. 15 
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DESCRIPTION OF THE INVENTION 



The compounds of the present invention are ligands with a high affinity for CCK and/or 
gastrin receptors. They can be represented by the general formula A-B-C in which A, B 
and C are subunits as defined below and are linked by covalent bonds. It is presumed 
that the compounds of this invention achieve their potency by mimicking the C-terminal 
tetrapeptide which is common to CCK and gastrin, but this is not necessarily always the 
case. The important features of A, B and C are represented schematically below as 
general structure a: 
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in which: 

5 1 is an optional substituent group, but when present is a hydrophobic residue 

5 2 is a mandatory substituent, and is always an aromatic (including 
heteroaromatic) residue 

5 3 is also mandatory, and is generally a hydrophobic residue (but with the 
exceptions mentioned below) 

is mandatory, and is a hydrophobic residue 

is optional, and is generally a hydrophilic or polar residue 

L 1 - L 5 are linking elements (covalent bonds or chains of atoms) which are 
optional with the proviso that if S 1 is present then L 2 must be present, and that at least 
one of L 3 and must be present. 

Exceptions to the above fall into two categories: 

when S 5 is absent S 3 can be a hydrophilic residue, and 

when B is a group such as a proline residue then L 3 can take the place of S 3 

It is not the inventors' intention that the above be regarded as a definition of the 
invention. It is intended to be an aid to understanding the key features of the compounds 
of the invention, and it will be used below as a guide in explaining the development of the 
preferred embodiments of the invention. The precise scope of the invention is defined in 
Claim 1 below. 
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In .general, then, A is a unit that can have either one or two hydrophobic residues 
attatched. When only one is present then it is an aromatic system, and A is a group such 
as (substituted)phenyl carbamoyl, indoleacetyl or isoquinolinecarbonyL When both 
hydrophobic residues are present and the linking unit L 1 is absent then A mimics a 
blocked aromatic amino-acid such as BOC-tryptophan or benzoyl-phenylglycine. When 
L 1 is present then A is cyclic. The aromatic residue can either be pendant to this ring or 
fused to it, giving, for example, a phenyiproline and an indoline respectively. In these 
cases can be absent or it can be any hydrophobic group, for example a BOC- or a 
benzoyl group. 

For subunit B there are three possibilities. When L 3 is present and L 4 is absent then B 
is analogous to an amino-acid. or a residue that can mimic an amino-acid, such as, for 
example O-benzyl-threonine or its "reduced* isostere. When L 3 is absent and L 4 is 
present then B can be considered to be an N-alkyI amino-acid analogue. When both L 3 
and L 4 are present then B is cyclic. The ring can in itself constitute the hydrophobic 
residue S 3 , for example when B is a proline residue. Alternatively, the residue can be a 
pendant group or, if it is cyclic, it can be fused to the ring of B, giving for example a 
substituted proline or an indoline respectively. 

For subunit C, if L 5 is absent then the subunit is analogous to an N-alkylated amino- 
acid (as was B with L 3 absent and L 4 present). In this case S 5 must be present, and 
mimics the backbone of the amino-acid. In some of the embodiments of the invention 
is extended and mimics a dipeptide chain. When is present can be absent, or if it is 
present it performs a function analogous to that just described. With L 5 present S 4 can 
either be pendant to the ring so formed, or it can be fused with it 

We have found that certain combinations of the above options lead to compounds with 
high affinity for the target receptors, and in some cases with high selectivity between 
receptor sub-types. The result of our studies is a group of novel compounds with 
pharmacological properties as good as, and often better than, CCK and gastrin receptor 
ligands previously described, which makes them useful in the treatment of certain 
ailments. These compounds are the basis of the present invention. 

Conceptually, the compounds of the present invention are derived from the amino-acid 
sequence of the naturally occuring hormones. The starting point of our investigation was 
an amide described by Martinez et al. (Int J. Peptide Protein Res., 28, 529-535, 1986). 
We found that constraining the conformational freedom of the ester by cyclization gave 
compounds which retained some affinity for both CCK-A and CCK-B receptors. This 
key step is represented below. 
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b 

Comparing the structure of the cyciised compound (b) with the diagramatic 
representation of the compounds of this invention (a) described above shows the 
following set of correspondences: 

s 1 =bcx: 

5 2 = Trp side chain 

5 3 x Leu side chain 

5 4 = benzyl group 

55 = carboxymethyl group 
Ll&L 4 absent 

L 2 t L 3 & L 5 present 

Further investigation demonstrated that potency was improved, particularly with respect 
to the CCK-A receptor, if the aromatic residue in S 4 was fused to the C ring (compound 
c), and that the BOC-amino group could be omitted. 
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This leads to a first preferred embodiment of the present invention, defined precisely in 
Claims 19-20* in which: 

A is a fused heteroaromatic substituted acyl residue* or an N a -blocked tryptophan residue; 
B is a hydrophobic amino-acid residue, or a surrogate of one; 

C is a benzo-fused piperidine or pyrrolidine, further substituted with a carboxyi or 
carboxyalkyl residue, which can be blocked as an ester, or extended, for example, by 
acylating an amino-acid residue. 

In particular, this preferred embodiment of the invention includes; 
Ethyl (2R)-l-{r£it-butyloxycaitonyi-tryptophanyl-leucyU 
Ethyl (2S)-l-{(2S)-2-(ten-butyloxycarbonyI-tryptophanylamin 
dihydroindole-2-carboxylate 

(2R)-l-{Indole-2-carbonyl-phenylalanyi }-2^J-dihydroindole-2-acetic acid 

(2RM-{(2S)-2-(Indofe-2-cart 

acid 

3-{(2R)-l-{(2S)-2-(Indole-2-cart^^ 
propanic acid 

(2RM-{(2S)-2-(5-Huoroindole-2-c^ 
2-acetic acid 

(2RW-{(2S)-2-(5-CMoroindole-2<arbon^ 

2- acetic acid 

(3R)-2-{(2S)-2-0hdole-2-cartonylamino)-4-phenylbutanoy 
tetrahydroisoquinoline-3-acetic acid 
N-{(2SM-{(2S)-2-(fodole-2-c^ 
acetyl}-glycine 

3- {(2SM-{(2S)-2-Ondole-2-carbonyl^^ 
carbonylamino }-propanoic acid 

Further investigation revealed that deletion of the S 5 substituent in the compounds 
typified by c generally resulted in compounds which were more potent and selective for 
the CCK-A receptor (e.g. compound d). 
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d 



This leads to a second preferred embodiment of the present invention, defined precisely 
in Claims 16-18, in which: 

A is a fused heteroaromatic substituted acyl residue, or an N a -blocked tryptophan residue; 
B is usually a hydrophobic amino-acid residue, or a similar surrogate, but may also be a 
hydrophilic amino-acid residue, or a similar surrogate; 
C is a benzo-fused piperidine or pyrrolidine. 

In particular, this preferred embodiment of the invention includes; 
l-{ wrr-Butyloxycarbonyl-tryptophanyl-leucyl }-2^-dihydroindole 
1- { (2S)-2-(terr-Butyloxycarbonyl-tryptophanylamino)-hexanoyl }-2 J-dihydroindole 
1- { (2S)-2-(3-Indole-3-propanoyIamino)-hexanoyl }-2 J-dihydroindole 
l-{te/T-Butyloxyc^bonyl-tryptoph^ 
l-K2S)-2-(*m-Butyloxycarbonyl-uyptophM^ 
dihydroindole 

Hterr-Butyloxycarbonyl-tryprophany^ 

l-{rm-Butyloxycartonyl-tryptophanyl-^ 

Mte^Butyloxycarbonyi-tryptophanyHy^ 

1- { terr-Butyloxycarbonyl-tryptophanyi-glutamyl } -2,3-dihydroindole 

2- {rm-Butyloxycarbonyl-tryptophanyl-D-phen^ 

2-{ (2R)-2-(rm-Butyloxycarbonyl-tryptophanylamino)-4-phenylbutanoyi }- 1 ,23,4- 
tetrahydroisoquinoline. 

Modifications at the A subunit of compounds typified by structure c indicated that 
smaller groups could be employed without incurring a loss of activity. In particular, the 
replacement of BOC-Trp with an arylcarbamoyl residue (as in compound e) resulted in 
compounds which had high affinity for the CCK-A and/or CCK-B/gastrin receptor sub- 
types. 
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This leads to a third preferred embodiment of the present invention, defined precisely in 
Claims 2-7, in which: 

A is a substituted or unsubstituted phenylcarbamoyl residue (Le, L 1 . L 2 and S 1 are 
absent); 

B is a hydrophobic amino-acid, or a similar surrogate; 

C is a piperidine or pyrrolidine which may be benzo-fused or may have a pendant 
hydrophobic substituent. and which is further substituted with a carboxylor carboxyalkyl 
sidechain or a derivative thereof. 

In particular, this embodiment of the invention includes: 
(3R)-2-[N^3-CMorophenylcaA^ 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[N<3-Bromophenylcarbamoyl)-0-benzyi-threonyll-l,23 
tetrahydroisoquinoline-3-acetic acid 
(3R)-2-[N-(3-Methylphenylc^ 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[NK3-Aceqrlphenyicarbamoyi)-0-benzyi-threonyy 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-|N-(3-Isopropoxyphenylcarbamoyl)-0-benzyl-threonyll 
tetrahydroisoquinoline-3-acetic acid 
(3R)-2-[N<3<:yaoophenylcart 
3-acetic acid 

(3R)-2-[N-(3-Chlorophenylcarbam^ 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[N-(3<;Worophenylcarbamoyl)-0-benzoyi-threonylI-i t 23A 
tetrahydroisoquinoline-3-acetic acid 
(3R)-2-[N^3-CMorophenylcai*araoyO^^ 
tetrahydroisoquinoline-3-acetic acid 
(3R)-2-[(2S)-2K3-Trifluoromethyipte 
tetrahydroisoquinoline-3-acetic acid 
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f3R)-2-[(2S)-2-(3-Chlorophenylcarbamoylamino)-hexanoyl]-l,23.4- 
tetrahydroisoquinoline-3-aceiic acid 

(3R)-2-[(2S)-2-(N-(3-ChlorophenylcarbamoyI)-meihylamino)-hexanoyl]-l^.3.4- 
teirahydroisoquinoline-3-acetic acid 

(3R)-2-[(2S)-2-(3,4-Dichlorophenylcarbamoylaraino )-4-phenylbutanoyl]- 1 ,2,3,4- 
tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-[(2S)-2-(2-Methylphenylcarbaraoylamino)-4-phenylbutanoyl]- 1 ,23.4- 
tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-[(2S)-2-(4-Methylphenylcarbamoylamino)-4-phenylbutanoyl]-l,23,4- 
tetrabydroisoquinoline-3-acetic acid 

(3R)-2-[(2S)-2-(3-Methoxyphenylcarbamoylammo)-4-phenylbutanoyl]-l,23,4- 
tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-[(2S)-2-(3-Cmorophenylcarbamoylanuno)-4-phenylbutanoyl]-1^3,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[N-(3-Chloroptomylcaiba^ 

(3R)-2-[N-(3-Bromophenylcarbaraoy^ 

(3R)-2-[N-(3-Methylphenylcarbamoyl)-isoleucyl]-U3.4-tetrahydrote 
acid 

(3R)-2-[(2S)-2-(3-Cblorophenylcarbamoylamino>3,3-dimethylbutanoyl]- 1 ,23,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[(S)-a-(3-CbJorophenylcart)amoylainino)-phenyiacetyi]-1^3,4- 
tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-[(S)-a-{3-Meihylphenyl(^bamoylamino)-cyclohexaneacetyI]-l.23,4- 
tetnihydroisoquinoline-3-acetic acid 

(3R)-2-[(2S)-3-(2-Adamantyloxycarbonyiamino)-2-(phenylcarbamoylamino)-propanoylJ 
133,4-tetrahydroisoquinoline-3-aceticacid 

(3R)-2-[(2S3R)-2-(3-Chlorophenyicarbaraoylamino)-3-phenylbutanoyl]-l,23,4- 
tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-[N-(3-Cbiorophenylcarbamoyl)-0-benqrl-threonyl]-l,23,4- 
tetrahydroisoquinoIine-3-carboxylic acid 

(3R)-2-[N-(3-Bromophenyicarbamoyl)-0-benzyl-threonyi)- 1 ,23.4- 
tetrahydroisoquinoline-3-carboxylic acid 

(2R.4S)-i-[N-(3-CWorophenylc^amoyl)-0-ben2yl-Uirconyl]-4-phenylpyrrolidine-2- 
carboxylic acid 

(2R,4R)-l-[N-(3-ChIorophenyIcarbamoyl)-aben2yl-ihreonyl]-4-phenyipyrrolidine-2- 
aceticacid 
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(2R.5S)-l-[N-(3-Chlorophenylcarbamoy 
carboxylic acid 

{3R)-24(2S^R)-3-Benzyloxy-2-(3-chlorophenyicarbamoylamino 
tetrahydroisoquinoline-3-acetic acid. 

The modification of the above structural types to give compounds with consistently high 
affinity and selectivity for CCK-B/gastrin receptors was more involved, but could be 
achieved in two ways. The first originated in the discovery that by constraining the 
conformational freedom of the A subunit with the introduction of L 1 the selectivity for 
CCK-B receptors was improved. This gain could be further improved by the introduction 
of I/* to constrain the B subunit (as in compound f). The affinity and selectivity of these 
compounds was found to be maintained when L 3 was removed (as in compound g). 




This leads to a fourth preferred embodiment of the present invention, defined precisely 
in Claims 12-15, in which: 

A is a benzo-fused nitrogen heterocyclic acyl residue in which the nitrogen is substituted 
with a hydrophobic group (Le. S* S 2 L 1 and L 2 all present); 

B is a hydrophobic amino-acid residue or a similar surrogate, which preferably 
incorporates some degree of conformational restriction either through cyclization (as in f 
or by having a 3-amino-2-naphthoyI residue for B) or through N-substitution (as in g); 
C is a benzo-fused piperidine or pyrrolidine which may optionally be substituted at up to 
three positions. If such substituents are present then at least one is hydrophilic (for 
example a carboxyl or carboxyalky 1). 

In particular, this embodiment of the invention includes: 
(3R)-2-{N-((2RH-/m-Butyloxyc^ 
threonyl}-1^3,4-tfitrahydroisoquinoline-3-acetic acid 
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(3R)-2^(2S)-2-((2R)-l-w^Butyloxy(^bonyl-2J'dihydroindole-2-carbonylamino)-^ 
phenylbutanoyl }- l,23.4-teirahydroisoquinoline-3-acetic acid 

(2R)-l^(2S)-2-((2R)-l-/err-Butyloxycarbonyl-23-dihydroindole-2<arbonylaraino)-4- 
phenylbutanoyl }-2,3-dihydroindole-2-acetic acid 

(3R)-2-{ ((2R)- l-wrt-Butyloxycarbonyl-2^-dihydroindole-2-carbonyl)-valyl }- 1 ,2,3,4- 
teirahydroisoquinoline-3-acedc acid 

(3R)-2-{((2R)-l-/m-Butylaceiyl-23-dihydroindole-2-carbonyl)-valyl}-l,23,4- 
tetrahydroisoquinoline-3-aceuc acid 

(3R)-2- { ((2R)- l-/m-Butyloxycarbonyl-2,3-dihydroindole-2-carbonyl)-vaiyl }- 1,23,4- 
tetrahydroisoquinoline-3-carboxylic acid 

GR)-2-{((2R)-l-teiT-Butyloxycaitonyl-23-dihydroindole-2K^onyl)-isoleucyl}-l,2J.4- 
tetrahydroisoquinoline-3-aceuc acid 

(3R)-2-((S)-a-((2R)-l-fm-Butyloxycarbonyl-2,3-dihydroindole-2^arbonylamino)- 
phenylacetyl}- 1^.3,4-teirahydroisoquinoline-3-acetic acid 

(3R)-2-{((2R)-l-teir-Butyloxycarbonyl-2^-dihydroindole-2-carbonyl)-D-prolyl}-U3,4- 
tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-{(2R)-l-((2R)-l-arr-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-23- 
dihydroindole-2-carbonyl}-l 2,3,4- tetrahydroisoquinoline-3-ace tic acid 

(3R)-2-{(2R3S)-l-((2R)-l-«rr-Butyloxycarbonyl-23-(lihydroindole-2-cart)onyl)-3- 
phenyi-pytroUdine-2-carbonyl }- 133,4-tetrahydroisoquinoline-3-acetic acid 
(3R)-2- { (2R.4S)- 1 -((2R)- 1 -«/T-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-4- 
phenyltMo-pyrrotf(ime-2M:artwnyl}-l^ 

(3R)-2-{(2R,4S)-l-((2R)-l-terr-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-4- 
phenyithio-pyirolidine-2-carbonyl }- l,23,4-tetrahydroisoquinoline-3-acetic acid 
(3R)-2-{(2R,4R)-l-((2R)-l-f<r/T-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-4- 
phenyldiio-pyrrolidine-2<arbonyl}-l^ acid 

(3R)-2-{(2R,4R)-l-((2R)-l-feiT-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-4- 
benzyloxy-pyrrolidine-2-carbonyl }- U3,4-tetrahydroisoquinoline-3-carboxylic acid 
(3R)-2-{(2R,4R)-l-((2R)-l-Kn-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-4- 
phenoxy-pyrrolidine-2-carbonyl }- U,3,4-tetrahydroisoquinoline-3-carboxylic acid 
(3R)-2-{(2R,4R)-l-((2R)-l-w/T-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-4- 
phenyl-pyrrolidine-2-carbonyl }- 12,3,4-tetrahydroisDquinoline-3-acetic acid 

(3R)-2-{(2R t 4S)-l-((2R)-l-rerf-Butyloxycarbonyl-23-dihydroindole-2-carbonylH- 
phenyl-pyrrolidine-2-carbonyl }- 133,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{(2R.4S)-l-((2R)-l-K/t-Butyloxycarbonyl-2,3-dihydroindole-2-carbonyl)-4- 
benzyl-pyrrolidine-2-carbonyl }-12.3,4-tetrahydroisoquinoline-3-carboxylic acid 
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2-{ (2R5S)- l-((2R)- l-Krr-Butyloxycarbonyl-2 .3-dihydroindole-2-carbonyl)-5-phenyl- 

pyrrolidine-2s:arbonyl}-1.23,4-tetrahy(lroisoquinoline 

Methyl (3R)-2-{(2RJSM-((2R)-l-ren^butyioxycarbonyl-2.3-^ 

5-phenyl-pynoUdine-2-carbonyl}-l2J.4-ietrahydroisoquinoline-3-c^^ 

(3R)-2-{(2R^S)-l-((2R)-l-rm-Butyloxyca^ 

phenyl-pyirolidine-2-carbonyl}- U,3.4-tetrahydroisoquinoline-3-carboxyUc acid 
(3R)-2-{ (2R^S)- 1-((2R)- l-ttrr-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-5- 
phenyl-pyiroticlme-2^bonyl}-lZ3,^ 
N-{(3R)-2-{(2R^SM-((2RM-terc-Butyioxycarbo^ 

phenyl-pyrrolidine-2-carbony 1 }- 1 2.3,4-tetrahydroisoquinoline-3-carbonyl } -glycine 
(3R)-2-{(2R^S)-l-((2R)-l-Neopeniyloxycarbonyl-23Himydroindole-2-<arbonyl)-5- 
phenyl-pytrolidine-2-carbonyl }- 1 2.3.4-tetrahydroisoquinoline-3-cari)Oxylic acid 
(3R)-2-{(2R^S)-l-((2R)-l-Isopropyloxycarbonyl-2^-(miydromdole-2<arbonyi)-5- 
phenyl-pyrrolidine-2-carbonyl }- l^3.4-tetrahydroisoquinoline-3-carboxyIic acid 
(3R)-2-{(2R4S)-l-((2R)-I-Cyclohexyloxycarbonyl-23-dmydroindole-2-carbonyl)-5- 
phenyI-pyirolidine-2-carbonyl J- I^3,4-tetrahydroisoquinoiine-3-carboxyIic acid 
(3R)-2-{(2R£SMK(2R)-H2-Adamantyl)oxy(^onyl-23-^ 
phenyl-pyrrolidine-2-carbonyl }-1^3.4-ietrahydroisoquinoIine-3-carboxylic acid. 
(3RV2-{(2R£S)-I-((2R)-l-rm-Butyk^amoyl-2,^^ 
pyiroUdine-2<arbonyl)-12.3Atetrahydroisoquinoline-3<arboxyUcad^ 
(3R)-2-{(2R^SM-((2R)-l-fm-Butylacetyl-23-^^ 

pynolidine-2K^onyi)-l^J.4-tetrahydroisoqumoiine-3-carboxyiic 

(3R)-2-{(2R^S)-l-((2R)-i-rm-ButyloxycarbonyI-2J-dmydroindole-2-cart)onyl)-5- 

phenyI-pynDfidine-2K^bonyl}-lZ3,4-tetrahydroisoquinoIine-3-aceticadd 

N-{(3R)-2-{(2R^S)-H(2R)-l-temButyloxycarbonyl-2J-dihydroindole-2-carbonyl)-5- 

phenyl-pyrroKdine-2<arbonyl}-1^3.4-tetiabydroisoquinoline-3-ac^ 

N-{ (3R)-2-{ (2R.5S)- l-((2R)-I-temButyloxycarbonyl-23-dmydroindole-2-carbonyi)-5- 

phenyl-pyrroUdine-2<arbonyl}-lZ3Atetrahydroisoquinoline-3-acetyl}-D-^ 

(3R)-2-{(2R^S)-I-((2R)-l-Neopeniyioxycarbonyl-23^ihydroindoIe-2-carbonyl>5- 

phenyl-pynofidine-2-carbonyl }-123,4-tetrahydroisoquinoiine-3-acetic acid 

(3R)-2^(2R^S)-l-((2R^i-CycIohexyloxycarbonyt.23^ihydroindoIe-2<arbonyl)-5- 

phenyl-pynoUdine-2-carbonyl}-lA3,4-tetiahydroisoquinoline-3-aceticacid 

(3R)-2-{(2R^S)-l-((2R)4-(2-Adamantyl)oxy(^onyl-23-dihydroindole-2-carbonyl)-5- 

phenyt-pyrrolidine-2-carbonyl }-l2 3,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{(2R^S)-l-f(2R)-l-Krr-Butyloxycarbonyi-2J-dihydroindole-2<arbonyl)-5- 

phenyI-pyrrolidine-2-carbonyI }-l^.4-tetrahydro-benz(/|isoquinoline-3-carboxylic acid 
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(3R)-2-{ (2R,5S)- 1-((2R)- l-rerr-Butyioxycarbonyl-2.3-dihydroindole-2-carbonyl)-5- 

phenyl-pyrrolidine-2K:arbonyl}-l t 2J,4-tetrahydro-benz[/]isoquinoline-3-aceticacid 

(3R)-2-{(2R^S)-l-((2R)-l-»rr-Butyloxycarbonyl-2^-dihydroindole-2-carbonyi)-5- 

benzyi-pyrrolidine-2-carbonyl }- U^,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{(2R,5S)-l-((2R)-l-«rt-Butyloxycarbonyl-2J-dihydroindole-2-carbonyl)-5-(2- 

naphthyl>pyrrolidine-2-carbonyl }- 1 23.4-tetrahydroisoquinoline-3-carboxyUc acid 

(3R)-2-{(2S,5R)-l-((2R)-l-an.Butyloxycarbonyi-23-dihydroindole-2-aiAonyl)-5- 

pbenyl-pyrrolidine-2-carbonyl}- U3,4-ieD^ydioisoquinoiine-3-carboxylic acid 

(3RV2- { (2S.5R)- 1-((2R)- l-«rr-Butyioxycarbonyl-2^-dihydroindole-2-carbonyl)-5- 

phenyl-pym>Udine-2^arbonyi}-1^3Atetrahydroisoquinoline-3-aceticacid 

(3R)-2-{N-Phenethyl-N^(2R)-l-/m-butyloxy^ 

glycyi } - 1 2 ,3 ,4-tetrahydroisoquinoiine-3-carboxylic acid 

(3R)-2-{N-3-Phenyipropyl-N^(2R)-l-rerr-butyloxycarbonyl-2,3^ihydroindoIe-2- 

carbonyl)-glycyl}-U^,4-tetrahydroisoquinoUne-3-carboxylicacid 

(3R)-2-{N-Benzyl-N-((2R)-l-terr-butyloxycarbonyl-2>dmydroindole-2<arbonyl)- 

glycyl}-l,2J,4-tettahydroisoqoinoline-3-acetic acid 

(3R)-2-{N-Phenethyl-NK(2R)-l-terr-butylo^^ 

giycyI}-lZ3,4-tettahydroisoquinoline-3-acetic acid 

(3R)-2-{N-3-Phenylpropyl-N-((2R)-l-«ir-butyloxycarbonyI-2,3-dihydroindole-2- 
carbonyD-glycyi }-U3.4-tetrahydroisoquinoUne-3-acetic acid. 

(3R)-2-{3-{N-Pbenethyl-N-((2RVl-fm-butyloxycarbonyl-23-dihydroindole-2-^bonyl)- 
amino}-propanoyl }-l£3.4-tetrahydroisoquinoline-3-acetic acid 
(3R)-2-{N-PhenethyI-N-((2R)-l-benzyloxyc^ 
glycyi }-123,4-tetnihydroisoquinoiine-3-acetic acid 

(3R)-2-iN-Pheneihyl-N-((2R)-l-neopentyloxycarbonyl-2,3-dihydroindole-2K:arbonyl)- 

glycyl J-1.2 J,4-tetiahydroisoquinoline-3-aceiic acid 

(3R)-2-{N-Phenethyl-N-((2R)-l-cyclohexyfo^^ 

glycyl}-lA3,4-tetrahydroisoquinoline-3-aceiicacid 

(3R)-2-{N-3^Morophenethyl-N-((2RM-fm-bw 

carbonyl)-glycyl}-U3,4-tetrahydroisoquinoiine-3-aceticacid 

(3R)-2^N-(2rOxo-2-phenylethyl)-N-(W 

carbonyi)-giycyl }-l,23,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{N-(2-(3-IndolyI)eihyl)-N-((2R>l-rm-butyloxycarbonyl-2,3-dihydroindole-2- 

carbonyD-glycyl }-l,23,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{N-Phenethyl-N.((2R)-l-/«rr-butyloxycarbonyl-23^ydroindole-2^arbooyl)- 

glycyl}-l,2,3,4-tetrahydro-benz[/]isoquinoUne-3-carboxylic acid 
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(3R)~2-{ N-PhenethyI-N-((2R)- 1-rerr-butyloxycarbony l-2.3-dihydroindole-2-carbonyi)- 

glycyl}-1.23,4-tetrahydro-benz[flisoquinoiine-3-acetic acid 

(3R)-2-(N-Pivaioyi-N-((2^ 

glycyl }-l t 2,3,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{3-((2R)-l-rert-Butyloxycarbo^^ 

naphthalene-2K:arbonyi}-L2 t 3 t 4-teuahydroisoquinoiine-3-acetic 

(3R)-2-{3^(2R)-l-rert-Butyloxycarbo^^ 

naphthalene-2-carbonyl}- l^,3,4-tetrahydroisoquinoIine-3-carboxyIic acid 

(3R)-2-{ (2R)-1-((2R)- i<en-Butyloxycarbonyl-2>d^ 

2^^ydropyrrole-2H^bonyl}-1^3.^ 

(3R)-2-{(2R^S)-l-((2R).Uerf-Butyloxycarbonyl-2> 

phenyl-pyiroKdine«2-methyl}-l^ 

(3R)-2-{(2S)-2-((2R)-l-rm-Butyio^ 

phenyibutanoy I } - 1,2^ t 4- tetrahydroisoquinoiine-3-acetic acid 

N-{(3R)-2-{(2R^S)-l-((2RM^ 

phenyl-pyrrolidine-2^^ 

N-{(3R)-2-{(2S^R)-H(2R)-^ 

phenyi-pyrroiidine-2^^ 

N-{(3R)-2-{(2S^)-l-((2RV 

phenyi-pyrrolidine-2-carbonyI}- 1^3,4-ieirahydroisoquinoline-3-carbonyl }-D-pioline 
(3R)-2-{(2R^SH-((2RM-ferr-B^^ 

benzyi-pyrroIidine-2-carbonyl}- lJ2^.4-tetrahydroisoquinoiine-3-carboxylic acid 

(3R)-2-{N-2-CMorophenethyi-^^ 

carbonyD-glycyl }-1^3.4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{N-4-CMorophenethyl-^ 

carbonyl)-gly(7i}-1^3Aieirahyclroisoquinoline-3-aceticacid 

(3R)-2-{N-2-Methoxyphenethyi-^^ 

carboayl)-giycyI}-l t 2,3,4-tetrahydroisoquinoline-3-aceucacid 

(3R)-2-{N-3-Methoxyphenethyl-N-K^ 

carbonyD-glycyl}-l^3,4-tetrahydro^ 

(3R)-2-{N-4-Methoxyphenethyl-^ 

carbonyD-glycyl }- 12,3,4-tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-{N-Phenethyl-N-((2RH-fm 

glycyI}-133,4-tetrahydro-be^^ 

(4RS)-2-{N-Phenethyl-N-ft^ 

glycyi }-l A3,4-tetrahydroisoquinoiine-4^acetic acid 
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(4RS)-2- { (2R.5S)- 1-((2R)- i -/e/r-Butyloxycarbonyl-23-dihydroindoIe-2-carbonyl )-5- 
phenyi-pyrroUdine-2<arbonyl}-l^J,4-tetrahydroisoqumoline^aceticadd 
(3R)-2-{(2RJS)-l-((2R)-l-Cyclobutyloxycarbonyl-2.3-dihydroindoie-2-carbonyl)-5- 
phenyi-pyrrolidine-2-carbonyl } - 1 2,3.4-tetrahydroisoquinoline-3-carboxylic acid 
(3R)-2-{(2R.5S)-l-((2R)-l<:yciopentyloxycarbonyl-2J-dihy(lroindole-2-carbonyl)-5- 
phenyi-pynoUdine-2-carbonyl}-l^3,4-tetrahydroisoquinoiine-3-ace^ 
(3R)-2-{(2R^S)-lK(2R)-l^yclopentyloxycarbonyl-2>dihydroindole-2-carbonyl)-5- 
phenyl-pynoIidine-2-carbonyl } - 1 2,3,4-tetrahydroisoquinoline-3-carboxylic acid 

(3R)-2-{(2R.5S)-l-((2R)-l-(2-ext7-Norbomyi)oxycarbonyl-2J^ydroindole-2<arbonyl)- 
5-phenyl-pyirolidine-2-carbonyi }- lZ3.4-tetrahydroisoquinoline-3-carboxylic acid 
(3R)-2-{ (2R^SV l-((2R)-l^yclododecyloxycarbonyI-23^hydroindole-2-carbonyl)-5- 
phenyi-pynolidine-2-carbonyI}- 12 J,4-cetrahydroisoquinoline-3-carboxylic acid 
(3R)-2- { N-Pheneihyl-N-((2R)- l-«-propyloxycaibonyl-23-dihydroindole-2-carbonyi)- 
glycyi }-1^3,4-teirahydroisoquinoline-3-acetic acid 
N- { (3RV2-{ (2S^)-l-((2RH-rm-Butyloxycarto^ 
phenyl-pyirolidine-2<arbcmylHa^ 
(3R)-2-{N-2-(2-Methoxyphenyl)e^ 

2-carbonyi)-glycyl }- iZ3,4-tetrahydroisoquinoline-3-carboxyfic acid 

(3R)-2-{(2RJSVl-((2R)-lK3.3-Dimethylbuiyl)oxycarbonyl-2^-dihydroindole-2^ 

carbonyl)-5-phenyl-pyrrotfdine-2*^ 

acid 

(3R)-2-{(2R^S>l-((2R)-l<:ycioheptyloxycarbonyl.2,3-dihydroindole-2-carb 
phenyl-pyiroUdine-2<arbonyl}-1^4-tett^ 

(3R)-2-{(2R,5SM-((2RM-((lS)-«t<&-BomyI)oxyc^ 

carbonyl)-5-phenyl-pyrrolidine-2^ 

acid 

(3R)-2-{(2R^S)-l-((2R)-l-((lR^R3R.5S)-IsopinocampheyI)oxycarbonyl-23- 
dihydroindole-2-carbonyl)-5-phenyl-pyrroIidine-2-carbonylJ-i23,4- 
tetrahydroisoquinoiine-3-carboxylic acid 

(3R)-2-{(2R,5S)-l-((2RVl-((lS,2SJS^R)-Isopinocampheyl)oxycarbonyl-23- 
<iihydroindole-2-carbonyl)-5-phenyl-pyiroU(iine-2-airbonyi}-1^3,4- 
teirahydroisoquinoline-3-carboxylic acid 

(3R)-2- { (2RJSH-((2R)- l-(33-Dimeihylbutyl)oxycarbonyl-23-dihydroindole-2- 
carbonyI)-5-phenyl-pym)lidine-2-carbonyl }-l,2,3,4-tetrahydroisoquinoline-3-acetic acid 
(3R)-2-{(2R.5S)-K(2RM-U-Piperidino)carbo^ 
phenyi-pyirolidine-2^arbonyl)-1.23.4-tet^ 
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(3R)-2-{(2R,5S)-l-((2RM^^ 

caifconyl)-5-phenyl-pyrrotidine-2<^ 

acid 

(3R)-2-{(2R3S)-l-((2R)-l-(4.^/T-Butylcyclohexyl)oxycart 

carbonyl)-5-phenyl-pyrroUd^ 

acid 

(3R)-2-{(2RJS)-l-((2RH-(2^ 
carbonyl)-5-phenyi-pyrroHdine^ 
acid 

(3R)-2-{(2R^SH-((2R)-H2-o^-M^ 

carbonyi)-5-phenyl-pyrrolidine-2-carbonyl }- U23,4-tetrahydroisoquinoline-3-carboxyiic 
acid 

(3R)-2-{N-Phenethyl-N-((^^ 
carbonyO-glycylJ-I^^te^ 

(3R)-2-{(2R^S)-l-((2R)-l-Cyciobexyimeihyloxycarbonyl^^^ 
5-phenyl-pyirotidine^^ 

(3R)-2-{(2R^S)-l-((m)-l-(2-Cycfohexyiethyi)oxycarbonyW 

carbonyl)-5-phenyI-pyrroUdine-2^ 

acid 

N-{(3RV2-{(2R3SH-((2R)^ 
phenyl-pyiroHdine-2^arbony^^ 
N-{(3R)-2-{(2R^SH-((2RH-Neop^ 
phenyi-pyrrolidine-2-carbonyl }- 1,2 3,4-tetrahydroisoquinofo^ 
(3R)-2-{(2R^SM-((2RH-*m-B^^ 

pyrrolidine-2-carbony 1 } - 1 ,2,3 ,4- tetrahydroisoquinoline-3-propanoic acid 
(3R)-2-{NO-Methylphenethyl^ 

carbonyl^giycyl}-1^3»4-tetrahydroisoquinoline-3-aceiic acid 
(3R)-2-{N-(2-(l-Methylp^ 
dihydroindole-2<arbonyl)-glycy^ 
(3R)-2-{N-(2-TOenyl)e^ 

carbonyD-giycyl}- 1^3,4-tetrahydroisoquinoiine-3-aceiic acid 
(3R)-2-{N-((2RS)-l,2,3,4-Te^ 

dihydroindole-2-carbonyi)-glycyi } - L,2^ t 4-tetrahydioisoquinoiine-3-aceuc acid 
(3R)-2-{(2R^SH-((2RM-Cyciohexylo^ 

methoxyphenyi)-pyrrolidine-2-carbonyI }• l^ t 4-tetrahydioisoquinoIine-3-carboxyiic acid 
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(3R>-2-{N-(todan-2-yl)-N-((2R)-l-cycloh^ 
glycyl }- l,2,3,4-tetrahydroisoquinoline-3-acetic acid. 

The second modification which yields potent and selective CCK-B/gastrin receptor 
ligands involves the deletion of L 5 (equivalent to the excision of the cyclic amide bond 
from b) to give a series of ternary amides. In this series S 1 is not required and the 
compounds are structurally less complex (as in h). 



H o 




h 



This leads to a fifth preferred embodiment of the present invention, defined precisely in 
Claims 8-11, in which: 

A is an acyl residue with an aromatic substituent; 
B is a hydrophobic amino-acid or a similar surrogate: 

C is an N-substimted amino-acid or similar surrogate, where the N-substituent is an alkyl, 
cycloalkyl, aralkyl or aryl group, and the carboxy terminus may be the free acid or may 
be blocked as an ester or amide, or may be extended, for example, by acylating another 
amino-acid residue. 

In particular, this preferred embodiment of the invention includes: 
MemylN-(2-cyclohexylemyl)-N-((2S^ 

N-(2-Cyciohexylemyl)-N-((2S)-2-(3-indoleacetylammo)-hexanoylhglycine 

l-{N-(2-Cyclohexylethyl)-N-((2S)-2-(3-indoleacerylamino)-hexanoyl)-glycyI}- 
pyrrolidine 

MemylN-{N-(2-cyclphexylemyl>N-((2S)-2-(3-indoleacetylamino)-hexanoyl)-glycyl}-D- 
prolinate 

N-{N-(2-Cyclohexylemyl)-N-((2S)-2-(3-mdoleacetylammo)-hexanoyl)-glycyI}-D-proline 

N-{ N-(2-Cyclohexyletnyl)-N-((2S)-2-(3-indoieacetylamino)-hexanoyl)-glycyl }-D- 
pipecolic acid 

N-{N-(2-Cyclohexylemyl)-N-((2S)-2-(3-mdoIeacetylammo)-hexanoyl)-glycyl}-glycme 

l-{N-(2-Cyclohexylmemyl)-N-((2S)-2-(3-indoleacetylamino)-hexanoyl)-glycyl}- 
pyrrolidine 

l-{N-(2-Cyclohexylmemyl)-N-(f2S)-2-(3-indoleacetylanimo)-hexanoyl)-giycyl}-prohn 
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l-{ N-(2-Cyclohexylmet^ 
l-{ N-fCyclooctytaethyi)-^ 

I-{3-{N-(2-Cyciohexyiethyl)-N-((2S)-2-(3-indoleacetyiam^ 

propanoyl } -pyrrolidine 

N-(3-CyclohexyipropyI)-^ 

N-(3-Cyclohexylpropyl)-N^ 

N-(2-Cydohexylethyl^N-((2S>2^^ 

glycine 

N-{N-Phenethyl-N-((2S)-2-(3-^ 
!-{N-f2-CycIohexylethyl)-^ 
l-{N-<2-Cyciohexylethyl>^^^ 
proline 

Where the compounds of the present invention are capable of forming salts with 
inorganic and organic acids and/or bases then those pharmaceutical^ acceptable salts are 
included within the scope of the invention. Examples of such salts include sodium, 
potassium and tetra-alkyl ammonium salts of acidic compounds, and chlorides, sulphates 
and acetates of basic compounds. 

Where the compounds of the present invention contain a carboxylic acid moiety then 
these may be administered in pro-drug form as simple esters. 

SYNTHETIC METHODS 
GENERAL 

The synthesis of the compounds of the present invention can be considered as involving 
two stages. In Stage 1 the individual components A, B and C in general formula I are 
prepared from commercially available starting materials if they are not themselves 
available. During Stage i protecting groups may be introduced into A, B and C in order 
to obviate side reactions in Stage 2. The second phase involves assembling the individual 
components into the finished compound. During Stage 2, apart from the crucial A-B and 
B-C bond forming reactions, selective manipulation of the protecting groups may be 
necessary. At the end of Stage 2 final adjustments can be made to complete the synthesis. 

Using general formula I as the target, a typical synthesis might involve the following 
steps: 
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Stage 1 

pre- A o steps PG^A 
pre-B o steps PG 2 -B 
pre-C o steps o C-PG 3 

where PG 1 - PG 3 arc protecting groups. 

pre- A - pre-C are commercially available precursors. 

Stage 2 

PG 2 -B + C-PG 3 o PG2-B-C-PG 3 
PG 2 -B-C-PG 3 B-C-PG 3 
PG*-A + B-C-PG 3 => PG^A-B-C-PG 3 
PGi-A-B-C-PG 3 o A-B-C 

Depending on the precise nature of A, B and C the order in which the components are 
coupled together may be varied. Thus it might be advantageous to form the A-B 
fragment first and couple this to C. Another variation is possible when C can be divided 
into two sub-fragments (e.g. when C is XIX, or XVI with R 14 is XXII). In these cases 
one of the sub-fragments can be introduced at a late stage. If C is composed of the sub- 
fragments C*-D then Stage 2 of the overall synthesis might be: 

PG 2 -B + C^PG 3 PG^B-C^PG 3 
PG-B-Ci-PG 3 o B-Cl-PG 3 
PG^A + B-C*-PG 3 o PGi-A-B-C^PG 3 
PGi-A-B-Ci-PG 3 o PG^A-B-C 1 
PGl-A-B-C 1 + D o PGi-A-B-C 
PGl-A-B-G => A-B-C 

The chemistry involved in preparing the compounds of the present invention depends on 
the nature of A, B and C The specific Examples which follow make use of reactions 
which are established in the literature for analogous transformations. It is not the 
inventors' intention to restrict the scope of this patent solely to those reactions described 
explicidy in the Examples, but to include other methods which a person competent in the 
art might employ to achieve the same overall transformation. Also included are such 
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variations in the protecting groups and the order of assembly of the fragments as might be 
used by such a competent person. 

The general concepts outlined above (preparation of the fragments, coupling, and 
protecting group manipulation) will now be illustrated more fully in the following non- 
limiting Examples. 

EXPLANATORY NOTES 



In the following Examples: 

Rf: TLC was performed on commercial silica plates (Merck Art 5714) 

HPLC: Buffer 1 0.1% TFA/H 2 0; Buffer H 0.1% TFA/MeCN 

System A: Novapak Cig, 4 ,u, 8x100 mm: linear gradient 40% to 90% II into I 
over 25 min. at 1.5 mUmin. 

System B: Spherisorb C [g, 5 \l 4.6x100 mm; linear gradient 40% to 90% n into I 
over 25 min. at 0.8 mL/min. 

AAA: Hydrolysis 6N HC1 + phenol at 150°C for 1.5 hr. 

*H NMR: Determined at 270 MHz in CDCI3. 

Mass spec: Positive ion FAB. 

Reagents were generally used as supplied without purification. Solvents were HPLC 
grade, except THF which was distilled from NTa/benzophenone. Silica gel for flash 
chromatography was Merck Kieselgel 60 (230-400 mesh). 
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EXAMPLE 1 




la (3R)-2-/e/t-Butyloxycarlx)nyl-1^3,4-tetrahydroisoquinoIine-3-<^rboxylic acid. 

To a stirred suspension of D-l,2,3,4-tetrahydroisoquinoIine-3^arboxylic acid (2.5 g, 
14.1 mmol) in dioxan (200 mL) was added di-re/t-butyl pyrocarbonate (3.66 g, 16.9 
mmol) and a solution of KOH (0.79 g, 14.1 mmol) in H2O (50 mL). The mixture was 
stirred at room temperature for 5 nr., and then the solvent was evaporated in vacuo. The 
residue was taken up in FhO and the solution was acidified with 10% aq. KHSO4 to 
pH=2. The mixture was extracted twice with EtOAc, and the combined extracts were 
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washed with brine, filtered (Whatman* I PS phase separator), and concentrated in vacuo. 
The residue was triturated with pet. ether (b.p. 60-80°C) to give the title compound as a 
white solid (3.2 g, 82%). 

lb Methyl (3R)-2-fert-Butyloxycarbonyl-l^ 

To a stirred solution of la (10.9 g, 39.5 mmol) in EtOAc (120 raL) was added N- 
methylmorpholine (4.4 raL, 40 mmol). The solution was cooled to -20°C, and isobutyl 
chloroformate (5.2 mL. 44 mmol) was added dropwise. The mixture was stirred at -15°C 
for 20 min. t then poured into a solution of diazomethane (from Diazald* 43 g f 200 mmol) 
in Et20. and the resulting solution was stirred at room temperature for 1 hr. Excess 
diazomethane was destroyed by the addition of glacial AcOH. The solution was washed 
successively with 1.0MNaHCO3, Ho° and brine, dried over Na2S(>4, and evaporated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluant EtOAcrpet 
ether 25:75 v/v) to give (3R)-2-renvbutyioxycarbonyM^ 
diazomethyl ketone (8.0 g 9 26.6 mmol, 67%). 

This ketone was dissolved in MeOH (200 mL) and to this solution was added a solution 
of silver benzoate (2 g f 8 mmol) in Et3N. The mixture was stirred at room temperature 
for 40 min., and then the solvent was evaporated in vacuo. The residue was taken up in 
EtOAc and washed successively with l.QM NaHCC^, fhO, brine. 0.3M KHSO4, H2O 
and brine, dried over Na^SO^ and concentrated in vacuo. The residue was purified by 
flash chromatography on silica gel (eluant EtOAcrpet ether 18:82 v/v) to give the title 
ester (6 J g, 80%). 

1c Methyl (3RH A3,4-tetrahydroisoquinoline.3-acetate hydrochloride. 

The BOC-protected ester lb (6.5 g. 21.3 mmol) was taken up in 4N HQ in dioxan (100 
mL) and the solution was stirred at room temperature for 90 min. The solvent was 
removed in vacuo, finally with toluene azeotrope, to give the tide compound (5.0 2, 99%). 

Id Methyl (3R)-2-[N-teit-butyIoxycarbo^ 
tetrahydroisoquinoline-3-acetate. 

To a stirred solution of BOC-(0-benzyl)-threonine (866 mg, 2.8 mmol) and 
diisopropylethylamine (0.50 mL. 2.88 mmol) in CH2CI2 f 20 J&L). cooled to -20°C, was 
added ^(2^xo-3K>xazoUdinyi)phosphinic chloride (BOP-Cl 733 mg, 2.88 mmol). The 
mixture was stirred at -20°C for 20 min., then 1c (483 mg, 2 mmol) and 
diisopropylethylamine (0.35 mL. 2 mmol) were added. The mixture was stirred at room 
temperature overnight, then poured into EtOAC. The solution was washed successively 
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with 10% KHSO4, satd. KHCO3. H 20 and brine, filtered (Whatman* IPS phase 
separator), and evaporated in vacuo. The residue was purified by flash chromatography 
on silica gel (eluant EtOAc:hexane 25:75 v/v) to give the title compound (678 rag, 68%). 

le Methyl (3R).2-[N-(3-chlorophenylcarbamoyl)-0-benzyl-threonyl].123,4- 
tetrahydroisoquinoline-3-acetate. 

A solution of the BOC-protected ester Id (159 mg, 0.32 mmol) in 4N HC1 in dioxan 
(10 mL) was stirred at room temperature for 90 rain., then the solvent was removed in 
vacuo, finally with toluene azeotrope. The residue was taken up in CH2CI2 (lOraL) and 
cooled to 0°C. Diisopropylethylamine (60 uL, 0.32 mmol) was added, then 3- 
chlorophenylisocyanate (43 uL, 0.35 mmol), and the mixture was stirred at 0°C for 2 hr. 
The mixture was then diluted with EtOAc and washed successively with 10% KHSO4, 
satd. KHCO3, H 2° and brin e. filtered (Whatman* IPS phase separator) and evaporated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluant 
EtOAcmexane 40:60 v/v) to give the title compound (152 mg, 86%). 
Rf (EtOAc:hexane 50:50 v/v) 0.31 

H (3RWN^3-CMorophenylcarbairoyl> 
tetrahydroisoquinoline-3-acetic add. 

To a stirred solution of the ester le (152 mg, 0.27 mmol) in dioxan (lOmL) was added a 
solution of LiOH ( 13 mg, 0.54 mmol) in toO (5mL). The mixture was stirred at room 
temperature for 1 hr., then the solvent was removed in vacuo. The residue was 
partitioned between EtOAc and aq. KHSO4. The organic phase was washed with brine, 
filtered (Whatman* IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 65:35:1 
v/v/v), and the product was taken up in acetonitrile/water and lyophilised to give the title, 
compound (95 mg, 66%). 
Rf (EtOAc:hexane:AcOH 70:30: 1 v/v/v) 0.20 
HPLC System A ^=15.9* >99% 
Mass spec (FAB) m/e=536 [M+H]+ 
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EXAMPLE 2 




2a Methyl (3R)-2-[N-(3-bromophenyIcarbamoyl)-0.benzyl.threonyl]-123,4- 
tetrahydroisoquinoiine-3-acetate. 

This was prepared following tbe method described for le on a 0.32 mmol scale using Id 
and 3-bromophenylisocyanate. The product was isolated in 71% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 50:50 v/v). 
Rf (EtOAcmexane 50:50 v/v) 0.30 

2b (3R)-2-[N-(3-Bromophenylcarbamoyl)-0-benzyl-threonyl]-l^,4- 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 2a on a 0.23 mmol scale following the method described for If. 
The product was isolated in 59% yield (79 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 65:35:1 v/v/v). 
Rf (EtOAc±exane:AcOH 70:30:1 v/v/v) 0.20 
HPLC System A t R =16.1' >98% 
Mass spec (FAB) m/e=582 [M+H] + 

EXAMPLE 3 
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3a Methyl (3R)-2.[N.(3.methylphenylcarbainoyl).0-benzyl-threonyl].l f 2J,4. 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.68 mmol scale using Id 
and 3-methylphenylisocyanate. The product was isolated in 67% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAc:hexane:AcOH 50:50: 1 v/v/v) 0.37 

3b (3R)-2-[N-(3-Methylphenylcarbamoyl)-0-benzyl.threonyl]-123,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 3a on a 0.46 mmol scale following the method described for If. 
The product was isolated in 68% yield (162 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50: 1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50: 1 v/v/v) 0.20 
HPLC System A t R =14.7 >99% 
Mass spec (FAB) m/e=516 [M+HJ+ 

EXAMPLE 4 




4a Methyl (3R)-2-[N-(3-acetylphenylcarbamoyl).0-benzyl-threonyl]-1^3,4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.21 mmol scale using Id 
and 3-acetylphenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:peL ether 45:55 v/v). 
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4b (3R)-2-[N-(3-AcetyiphenyIcarbamoyl)-0-benzyl-threonyl]-1^3.4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 4b on a 0.21 ramoi scale following the method described for If. 
The product was isolated in 53% yield (61 mg) after flash chromatography on silica gel 
(eluantEtOAcipeL ethenAcOH 50:50:2 v/v/v). 
HPLC System B t R =8.8* >95% 
Mass spec (FAB) m/e=544 [M+H] + 

EXAMPLE 5 




5a Methyl (3R)-2-[N-(3-isopropoxyphenylcarbamoyl)-0-benzyl-threonyi]-l^,4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.31 mmol scale using Id 
and 3-isopropoxyphenylisocyanate. The product was isolated by flash chromatography 
on silica gel (eluantEtOAc:pet ether 35:65 v/v). 

5b (3R)-2-[N-(3-]sopropo^phenylcarbamoyl)-0-beiizyl-threonyl]-1^3,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 5a on a 0.31 mmol scale following the method described for If. 
The product was isolated in 40% yield (69 mg) after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 45:552 v/v/v). 
HPLC System B t R =12.5' >95% 
Mass spec (FAB) m/e=560 (M+HJ+ 
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6a Methyl (3R)-2-[N-(3-cyanophenyIcarbamoyl)-0-benzyl-threonyl]-1^3,4- 
tetrahydroisoquinoiine-3-acetate. 

This was prepared following the method described for le on a 0.31 mmol scale using Id 
and 3-cyanophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpet ether 35:65 v/v). 

6b (3R)-2-[N«K3-CyanophenyIcarbamoyl>0-benzyl.tfireonyl]-lA3,4- 
tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 6a on a 0.31 mmol scale following the method described for If. 
The product was isolated in 34% yield (55 mg) after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =13.3" 80% 
Mass spec (FAB) m/e=527 [M+H]+ 
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EXAMPLE 7 




7a Methyl (3R)-2-[N-tert-butyIoxycarbonyl.0^rt.butyl-threonyl]-lA3,4- 
tetrahydroisoquinoline-3- acetate. 

This was prepared following the method described for Id on a 0.41 mmol scale using N- 
BOC-O-ierr-buryl-threonine instead of N-BOC-O-benzyl-threonine. The product was 
isolated in 74% yield after flash chromatography on silica gel (eluant EtOAcrpet ether 
25:75 v/v). 

7b Methyl (3R).2-[N.(3-cWoropheiiylcarbamoyl)-0-te/t-butyl-threonyI]-lA3,4. 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.30 mmol scale using 7a 
and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:pet ether 35:65 v/v). 

7c (3R)-2-[N-(3-Chlorophenylcarbamoyl)-0-tert-butyI.threonyl]-l^,4- 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 7b on a 0.30 mmol scale following the method described for If. 
The product was isolated in 56% yield (84 mg) after flash chromatography on silica gel 
(eluant EtOAcrpet. ether:AcOH 40:60:2 v/v/v). 
HPLC System A t R =15^' >95% 
Mass spec (FAB) m/e=502 [M+H1+ 
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EXAMPLE 8 




8a Methyl (3R)-2-[N.te/t.butyloxycarbonyl^).beiizoyl-threonyI].l^^. 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 0.50 ramol scale using N- 
BOC-O-benzoyl-threonine instead of N-BOC-abeiizyl-threonine. The product was 
isolated in 55% yield after flash chromatography on silica gel (eiuant EtOAcrpeL ether 
30:70 v/v). 

8b Methyl (3R)-2-lN.(3-cnlorophenylcarbamoyl)-0-beiizoyl.threonyl].1^3A 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.27 ramol scale using 8a 

and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 

silica gel (eiuant EtOAcrpet. ether 40:60 v/v). 

8c (3R)-2-[N-(3-ChlorophenyIcarbamoyl).O.beiizoy|.threonyI].1^3,4. 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 8b on a 0.27 mmol scale following the method described for If. 
The product was isolated in 35% yield (52 mg) after flash chromatography on silica gel 
(eiuant EtOAc:pet etherAcOH 45:55:2 v/v/v). 
HPLC System B 1^12.2' >95% 
Mass spec (FAB) m/e=550 [M+H]+ 
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EXAMPLE 9 




9a Methyl (3R>2-[N^rt-butyloxycartonyl.O-(4HariorobenzyI)-tlireoiiyl].1^3,4- 
tetrafaydroisoquinoIine-3-acetate. 

This was prepared following the method described for Id on a 0.50 mmol scale using N- 
BOC-0-{4-chiorobenzyl)-threonine instead of N-BOC-O-benzyl-threonine. The product 
was isolated in 70% yield after flash chromatography on silica gel (eluant EtOAcrpeL 
ether 25:75 v/v). 

9b Methyl (3R)-2-[N-(3-chlorophenyicarbamoyl)-0-(4-chlorobenzyl)-threonyl]- 
1^3,4- tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.35 mmol scale using 9a 
and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpeL ether 35:65 v/v). 

9c (3R)-2^NK3-Chlorophenylcarbamoyl>0-(4-chlorobenzyl)-threonyl]-ia r 3,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 9b on a 0.35 mmol scale following the method described for If. 
The product was isolated in 64% yield (127 mg) after flash chromatography on silica gel 
(eluant EtOAc:peL ether:AcOH 40:60:2 v/v/v). 
HPLC System A ^=18.0' >99% 
Mass spec (FAB) m/e=570 [M+H] + 
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EXAMPLE 10 




10a Methyl (3R)-2.[(2S).2-te/t-butyloxycarbonylaniinoliexanoyl]-UA4- 
tetrahydFoisoqinnoIine-3-acetate. 

This was prepared following the method described for Id on a 4.0 mmol scale using N- 
BOC-(2S)-2-aminohexanoic acid instead of N-BOC-Obenzyl-threonine. The product 
was isolated in 66% yield after flash chromatography on silica gel (eluant EtOAcrpet. 
ether 25:75 v/v). 

10b Methyl (3R)-2-[(2S)-2.(3.trifluoromethylphenylcarbamoylainino)-hexanoyl]. 
1^3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.32 mmol scale using 
10a and 3-trifluoromethylphenylisocyanate. The product was isolated in 52% after flash 
chromatography on silica gel (eluant EtOAc:peL ethenAcOH 30:70:1 v/v/v). 
Rf (EtOAc:pet ethenAcOH 30:70:1 v/v/v) 0.31 
l H NMR 8 0.90 (3H,2t); 1.2-1.8 (m); 3.6 (3a2s) 

10c (3R)-2-[(2S>2-(3-TrifluoromethyIphenyIcarbainoylaimno)-hexanoyll- 
tetrahydroisoquinoIine-3-acetic add. 

This was prepared from 10b on a 0.16 mmol scale following the method described for 
If. The product was isolated in 70% yield (55 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 50:50:2 v/v/v). 
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HPLC System B t R =l2.2' >9i% 
Mass spec (FAB) m/e=492 [M+H]+ 

EXAMPLE 11 




lla Methyl (3R)-24(2S)-2^3H^orophenylcarbamoylaiiiino)-hexanoyl]-lA3,4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.26 mmol scale using 
10a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpet ether 40:60 v/v). 

llb (3R)-2-[(2S)-2-(3-Chloropheiiylcariiainoylaniino)-hexanoyl]-1^3,4- 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from lla on a 0.26 mmol scale following the method described for 
If. The product was isolated in 61% yield (73 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =14.1' >98% 
Mass spec (FAB) m/e=458 [M+H]+ 
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EXAMPLE 12 




12a Methyl (3R)-2-[(2S).2.(N-te/t.butyloxycarbonyl)methylaniinohexanoyl]-1^3,4- 
tetrahydroisoquinoline-3-acetata. 

TTiis was prepared following the method described for Id on a 0.40 tnmol scale using N- 
BOC-(2S)-2-methylaminohexanoic acid instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 57% yield , after Hash chromatography on silica gel (eluant 
EtOAc:peL ether 20:80 v/v). 

12b Methyl (3R)-2-[(2S)-2-(NK3^orophenylcarbamoyl)-methylaimno)-hexanoyl]^ 
lJ23,4-tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for le on a 0.23 mmol scale using 
12a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:pet ether 40:60 v/v). 

12c (3R)-2-[(2S)-2-(N-(3.Chlorophenyl<^bamoyl>methylainino).hexanoyl].l^,4. 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 12b on a 0.23 mmol scale following the method described for 
If. The product was isolated in 44% yield (48 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =14.8* >98% 
Mass spec (FAB) m/e=472 [M+H]+ 
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13a Methyl (3R}-2-[(2S)-2.tert-butyioxycarbonyiamino4-phenyibutanoyl]-1^3,4- 
tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for Id on a 1.27 mmoi scale using N- 
BOC-(2S)-2-amino-4-phenylbutanoic acid instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 71% yield after flash chromatography on silica gel (eluant 
EtOAcrpeL ether 60:40 v/v). 
Rf (EtOAc^et. ether 30:70 v/v) 0.19 



13b Methyl (3R)-2-[(2S)-2-(3,4^chlorophenylcarbamoylanuno)-4-phenyIbutanoyl]- 
1^3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.30 mmol scale using 
13a and 3,4-dichlorophenylisocyanate. The product was isolated in 49% yield after flash 
chromatography on silica gel (eluant EtOAcpet. ether: AcOH 30:70:1 v/v/v). 
l E NMR 8 3.74,3.643.61 (3H,3s) 

13c (3R)-2-[(2S)-2-(3ADichlorophenylcarbamoylaimno)-4-phenylbutanoyl]-l^A4- 
tetrahydroisoquinoiine>3*acetic add. 

This was prepared from 13b on a 0.15 mmol scale following the method described for 
If. The product was isolated in 76% yield (62 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet ether AcOH 70:30:1 v/v/v). 
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HPLC System B t R =l4.4' 80% 
Mass spec (FAB) ra/e=540 [M+H1+ 

EXAMPLE 14 




14a Methyl (3R).2-[(2S)-2-(2-methyIphenylcarbamoyianiino).4-phenylbutaiioyl]- 
l^J,4-tetrahydroisoquinoiine-3-acetate. 

This was prepared following the method described for le on a 0.33 mmol scale using 
13a and 2-meihylphenylisocyanaie. The product was isolated in 85% yield and used 
without purification. 

14b (3RV2-[(2S)-2-(2-Methylphenyl(arbamoylainino)^.phenylbutanoyl]-l^,4- 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 14a on a 0.28 mmol scale following the method described for 
If. The product was isolated in 58% yield (78 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 60:40:1 v/v/v). 
HPLC System B t R =10.3* >98% 
Mass spec (FAB) m/e=486 [M+H] + 

EXAMPLE 15 
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15a Methyl (3R)-2-[(2S)-2-(4-methylphenylcarbamoyianiino)-4-phenylbutanoyl]- 
1.2.3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.33 ramoi scale using 
13a and 4-methylphenyIisocyanate. The product was isolated in 91% yield and used 
without purification. 

15b (3R)-24(2S)-2-(4-Methylphenylcarbamoy 
tetrabydroisoquinoline-3-acetic acid. 

This was prepared from 15a on a 0.30 mraol scale following the method described for 
If. The product was isolated in 69% yield (101 mg) after flash chromatography on silica 
gel (eluant EtOAcpet. ether AcOH 60:40:1 v/v/v). 
HPLC System B t R =ll.l' >97% 
Mass spec (FAB) m/e=486 [M+H] + 

EXAMPLE 16 




16a Methyl (3R)-2-[(2S)-2-(3-meftoxyphen^^ 
1^3,4-tetrahydroisoquinoline-3-acetata 

This was prepared following the method described for le on a 0.20 mraol scale using 
13a and 3-methoxyphenylisocyanate. The product was isolated by flash chromatography 
on silica gel (eluant EtOAcipeL ether 45:55 v/v). 

16b (3R)-2-[(2S)-2-(3-Meth^ 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 16a on a 0.20 mmol scale following the method described for 
If. The product was isolated in 52% yield (52 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 50:50:2 v/v/v). 
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HPLC System A t R =l2.9' >99% 
Mass spec (FAB) m/e=502 [M+H1+ 



EXAMPLE 17 




17a Methyl (3R)-2-[(2S)-2-(3-chlorophenylcarbamoylaniino)-4-plienylbutanoyl]- 
l,2,3,4-tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for le on a 0.20 mmol scale using 
13a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:pet ether 45:55 v/v). 

17b (3R)-2-[(2S)-2-(3-Chlorophenyl(arbamoylaimno)-4-phenylbutanoyl].12A4- 
tetrahydroisoquinoiine-3-acetic acid. 

This was prepared from 17a on a 0.20 mmol scale following the method described for 
If. The product was isolated in 74% yield (75 mg) after flash chromatography on silica 
gel (eluant EtOAc.-pet ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =15.6' >98% 
Mass spec (FAB) m/e=506 [M+H1+ 
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EXAMPLE 18 



H 0 




18a Methyl (3R)~2-[N*ferr-butyIoxy^ 
acetate. 

This was prepared following the method described for Id on a 3.0 ramoi scale using N- 
BOC-valine instead of N-BOC-O-benzyl-threonine. The product was isolated in 54% 
yield after flash chromatography on silica gel (eluant EtO Acihexane 20:80 v/v). 
Rf (EtOAcihexane 20:80 v/v) 0-27 

18b Methyl (3R).2-[N.(3.chlorophenylcarbamoyl)-vaiyI]-l^^,4. 

tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.47 mmol scale using 
18a and 3-chlorophenylisocyanate. The product was isolated in 61% yield and used 
without purification. 
Rf (EtOAchexane 60:40 v/v) 0.33 

18c (3R)-2*[N-(3»CMorophenyicarbamoy^ 
acetic add. 

This was prepared from 18b on a 0.29 mmol scale following the method described for 
If. The product was isolated in 47% yield (60 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 60:40:2 v/v/v). 
Rf (EtOAc:hexane:AcOH 60:40:1 v/v/v) 0.23 
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HPLC System A t R =11.9' >9l)% 
Mass spec (FAB) ra/e=444 [M+H1+ 

EXAMPLE 19 




19a Methyl (3R)-2.IN^3-bromophenyicarbamoyl)-valyIJ.iaA4- 

tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.47 ramol scale using 
18a and 3-bromophenylisocyanate. The product was isolated in 61% yield and used 
without purification. 
Rf (EtOAc:hexane 60:40 v/v) 0.33 

19 b (3R).2-[N-(3-Bromophenylcarbamoyl)-valyl].l^J3,4-tetrahydroisoquinoline-3- 
acetic acid. 

This was prepared from 19a on a 0.29 mraol scale following the method described for 
If. The product was isolated in 60% yield (85 rag) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 60:40:2 v/v/v). 
Rf (EtOAc:hexane:AcOH 60:40: 1 v/v/v) 0.24 
HPLC System A t R =12.5* >98% 
Mass spec (FAB) m/e=489 [M+H1+ 
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EXAMPLE 20 




20a Methyl (3R)-2.[N-^butyloxycarbonyl-isoleucyl].UA4. 

tetrahydroisoquinoiine-3-acetate. 

This was prepared following the method described for Id on a 0,58 mmol scale using N- 
BOC-isoieucine instead of N-BOC-O-benzyl-thieonine. The product was isolated in 56% 
yield after flash chromatography on silica gel (eluant EtOAczpeL ether 25:75 v/v). 

20b Methyl (3R)-2-[N-(3-methyIpheny^ 

tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for ie on a 0.16 mmol scale using 
20a and 3-methyIphenyIisocyanate. The product was isolated by flash chromatography 
on silica gel (eluant EtOAcrpeL ether 35:65 v/v). 

20c (3R)-2-[N-(3-Methylphenyicarbam 
3-acetic acid. 

This was prepared from 20b on a 0.16 mmol scale following the method described for 
If. The product was isolated in 70% yield (49 mg) after flash chromatography on silica 
gel (eluant EtOAcpeL ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =12.4' >98% 
Mass spec (FAB) m/e=438 [M+H] + 
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CH 3 O 



H 3 C 



CH 3 
CH 3 J 
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H 3 cT (T 
CH 3 O 

21a ° 




CH 3 




21a Methyl (3R)-2-[(2S)-2-/m-butyloxycarbonyiamjno-33-dimethYlbutanoyl]- 
l»23.4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 0.75 ramol scale using N- 
B(X-(2S)-2-amino-33-dimethylbutanoic acid instead of N-BOC-O-benzyl-threonine. 
The product was isolated in 18% yield after flash chromatography on silica gel (eluant 
EtOAc:pet ether 25:75 v/v). 

21b Methyl (3R)-2-[(2S)-2-(3<Worophenyl(^bamoylamjno).33-dimethylbutanoylJ- 
123,4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.14 mmol scale using 
21a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpet. ether 35:65 v/v). 

21c (3R)-2-[(2S)-2^3-Chlorophenyl<^bamoylarnino)-3,3-dimethylbutanoyl]-ia3,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 21b on a 0.14 mmol scale following the method described for 
If. The product was isolated in 73% yield (47 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet. ethenAcOH 40:60:2 v/v/v). 
HPLC System B t R =l0.6" >99% 
Mass spec (FAB) m/e=458 [M+H] + 
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EXAMPLE 22 




22a Methyl (3R)-2-[(S).a-/m-butyIoxycarbo 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 0.50 mmol scale using N- 
BOC-(S)nx-amino-phenylacetic acid instead of N-BOC-O-benzyl-threonine. The product 
was isolated in 68% yield after flash chromatography on silica gel (eluant EtOAc:peL 
ether 25:75 v/v). 

22b Methyl (3R)-2-[(S)-a-(3-chlorophenylcart^ 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.34 mmol scale using 
22a and 3-chlorophenyiisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:peL ether 35:65 v/v). 

22c (3R)-2-[(S)-a^3-ChIorophenyIc 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 22b on a 0.34 mmol scale following the method described for 
If. The product was isolated in 64% yield (104 mg) after flash chromatography on silica 
gel (eluant EtOAcpet. ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =13.8' >95% 
Mass spec (FAB) ra/e=478 [M+H] + 
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EXAMPLE 23 




23a Methyl (3R^2-[(S)-a*<e/t>butyloxycarbonyianiinoH7dohexaneacetyl]4M^ 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 2.0 ramol scale using N- 
B<X-(S)-a-amino-cyclohexaneacetic acid instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 58% yield after flash chromatography on silica gel (eluant 
EtOAcrhexane 25:75 v/v). 
Rf (EtOAcrhexane 20:80 v/v) 0.32 

23b Methyl (3R)-2-[(S)-a-(3-methylphenylcarbamoylamino)-cyclohexaneacetyl]- 
1^3,4.tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.58 mmol scale using 
23a and 3-methylphenylisocyanate. The product was isolated in 76% yield after flash 
chromatography on silica gel (eluant EtOAcmexane 35:65 v/v ). 
Rf (EtOAc:hexane:AcOH 50:50: 1 v/v/v) 0.43 

23c (3R)-2-t(S)-a^3-MethylphenyIcarbamoylainino)-cydohexaneacetyl]-1^3,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 23b on a 0.44 mmol scale following the method described for 
If. The product was isolated in 57% yield (1 17 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 50:50:2 v/v/v). 
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Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.21 
HPLC System A t R =l4.3' >99% 
Mass spec (FAB) ro/e=464 [M+H] + 

EXAMPLE 24 




24a N < ^tert-Butyloxycarbonyl-N m -ben2yIoxycarbonyI-(2S)-2^-diaminopropanoic 
add. 

To a siined ice-cold solution of N^BOC-L-diaminopropanoic acid (N. Kuchurczyk et 
al Synth. Common. 19, 1603, 1989: 1.37 g, 6.74 mraol) in H2O (12 mL) was added a 
solution of NaOH (0.64 g, 13.5 mraol) in H2O. followed by benzyl chloroformate (1.08 
mL. 7.3 mmoi). The mixture was stirred and allowed to warm to room temperature over 
3 hr.. then the solvent was removed in vacuo. The residue was partitioned between 
EtOAc and dil KHSO4, and the organic layer was washed with brine, filtered (Whatman R 
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IPS phase separator), and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (eluant EtOAc:AcOH 100:2 v/v) to give the title compound 
( 1.94 g, 85%). 

*H NMR 5 1.15 (9Rs); 3.45 (2H.br); 4.20 (lH.br); 5.00 (2H.s); 5.7 (2H.2br); 7.1-7.3 
(5Hjn) 

24b Methyl (3RV2-[(2S)-3-benzyloxycarbonylanuno-2-tert-butyloxycarbonylainino- 
propanoyi]-l,23,4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 3.3 mmol scale using 24a 
instead of N-BOC-O-benzyl-threonine. The product was isolated in 76% yield after flash 
chromatography on silica gel (eluant EtOAc:peL ether 50:50 v/v). 
*H NMR 5 1.4 (9H.2s); 3.6 (3H2s); 7.1-7.4 (9H,m) 

24c Methyl (3R)-2-[(2S)-3-(benzyloxycarbonylaniino)-2-(phenylcarbamoylainino)- 
propanoyl]-1^3.4-tetrahydroisoqulnoline-3-acetate. 

This was prepared following the method described for le on a 0.97 mmol scale using 
24b and phenyiisocyanate. The product was isolated in 98% yield after flash 
chromatography on silica gel (eluant EtOAcrpet ethenAcOH 70:30:2 v/v/v). 
Rf (EtOAcrpet. ether AcOH 70:30:2 v/v/v) 0.37 

24d Methyl (3R)-24(2S)-3^2-adainantyloxycarbonylaimno).2- 

(phenyl(^bamoylanuno)-propanoyl]-ia3Atetr^ydroisoquinoline-3-acetate. 

To a solution of 24c (380 mg, 0.72 mmol) in MeOH (25 mL) was added 5% Pd-on- 
carbon (catalytic), and hydrogen was bubbled through the mixture at room temperature/1 
atra. for 2 hr. The mixture was filtered through Celite* and the catalyst was washed with 
MeOH. The combined filtrates were concentrated in vacuo, finally with toluene 
azeotrope. The residue was taken up in CH 2 Ch (10 mL) and 2-adamantyl chloroformate 
(0.8 mmol) in CHoCh (5 mL) was added dropwise with stirring, followed by 
diisopropylethylamine (excess). The mixture was stirred at room temperature for 12 nr. 
then poured into EtOAc. The solution was washed successively with 10% KHSO4, satd. 
KHCO3, H2O and brine, filtered (Whatman R IPS phase separator) and concentrated in 
vacuo. The residue was used without further purification. 
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24e (3R)-2-[(2S)-3-(2-Adainantyioxycarfaonyiamino)-2-(phenylcarbamoylaniino)- 
propanoyl]-1^3,4-tetrahydroisoquinoJine-3-aceticacid. 

This was prepared from 24d on a 0.21 mmoi scale following the method described for 
If. The product was isolated in 52% yield (66 rag) after flash chromatography on silica 
gel (eluant EtOAcrAcOH 100:2 v/v). 
HPLC System B t R -12.5' >98% 
Mass spec (FAB) ra/e=575 [M+H] + 

EXAMPLE 25 



o 




25a Methyl (3R>-2-[(2S3R)-2-azido-3-phenylbutanoyl]-1^3,4- 

tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 1.72 mmol scale using 
(2S.3R)-2-azido-3-phenyfoutanoic acid (R. Dharanipragada et aL, Tetrahedron Lett.. 30. 
6841. 1989) instead of N-BOC-O-benzyl-threonine. The product was isolated in 62% 
yield after flash chromatography on silica gel (eluant EtOAc:pet. ether 20:80 v/v). 

25b Methyl (3R)-2-[(2S3R)-2.(3.chlorophenylcarbamoylainiiio)-3-phenylbutanoyl]- 
1^3,4-tetrahydroisoquinoh'ne-3-acetate. 
To a degassed solution of 25a (271 mg, 0.69 mmol) in MeOHO^Cla (20 mL + 3 mL) 
was added NH^HCCb" (174 rag, 0.28 mmol) and 5% Pd-on-carbon (50 rag). The 
mixture was stirred at room temperature for 5 nr. then filtered though Celite R . The residue 
was washed with MeOH and the combined filtrates were concentrated in vacuo. The 
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residue was taken up in CFbCb. washed successively with 5% KHCO3 ^d brine, dried 
over Na2S04. and the solvent evaporated in vacuo to give methyl (3R)-2-[(2S,3R)-2- 
araino-3-phenylbutanoy I]- 1 ,2.3.4-tetrahydroisoquinoline-3-acetate. 

One third of the product ica. 0.23 mmol) was taken up in OfrCh and treated with 3- 
chlorophenylisocyanate as described for le. The product was isolated in 15% yield after 
flash chromatography on silica gel (eluant EtOAcipet. ether 30:70 v/v). 
Rf (EtOAc:peL ether 30:70 v/v) 0.12 
l H NMR 8 1.29-1.42 (3H,m); 3.44,3.74 (3H,2s) 

25c (3R)-2-[(2S3RV2-(3-Chlorophenylcarbamoylamino).3-phenylbutanoyl]-l^,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 25b on a 0.035 mmol scale following the method described for 

If. The product was isolated in 88% yield (15 mg) after flash chromatography on silica 

gel (eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 

HPLC System B t R =ll.9' >95% 

Mass spec (FAB) m/e=506 [M+H]+ 

EXAMPLE 26 





26a Methyl (3R)-1^3,4-tetrahydroisoquinoline-3-carboxylate hydrochloride. 

To a stirred suspension of D-l^,3,4-tetnihydroisoquinoline-3-carboxyiic acid (5g, 28 
mmol) in MeOH (60 mL) was added acetyl chloride (3.2 mL, 45 mmol), and the mixture 
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was heated at reflux under Nt for 4 hr. The solvent was removed in vacuo, and the 
residue was partitioned between EtOAc and aq. KHCO3. The organic layer was washed 
with brine, filtered (Whatman R IPS phase separator), acidified with AN HC1 in dioxan ( 10 
mL). and concentrated in vacuo. The residue was washed with pet. ether and dried over 
KOH to give the title compound as a white powder (3.73 g, 58%). 

26b Methyl (3R)-2-[N-/m-butyloxycarbonyl-0-benzyl-threonyl]-1^^.4- 
tetrahydroisoquinoline-3-carboxylate. 

This was prepared following the method described for Id on a 2.4 mmol scale using 26a 
instead of Ic The product was isolated in 68% yield after flash chromatography on silica 
gel feluant EtOAcrpeL ether 25:75 v/v). 

26c Methyl (3R)-2-[N-(3-chlorophenylcarbamoyl)-0-benzyl-threonyI]-1^3,4- 
tetrahydroisoquinoline-3-carboxylate. 

This was prepared following the method described for le on a 0.53 mmol scale using 
26b and 3-chlorophenylisocyanate. The product was isolated in 98% yield after flash 
chromatography on silica gel (eluant EtOAcAexane 35:65 v/v). 

26d (3R)-2-[N.(3-ChlorophenylcarbariH)yl>0-benzyl-threonyl]-lJ3,4- 
tetrah ydroisoquinoline-3-carboxylic add. 

This was prepared from 26c on a 0.52 mmol scale following the method described for 
If. The product was isolated in 32% yield (84 rag) after repeated flash chromatography 
on silica gel (eluant EtOAc:pet. ethenAcOH 40:60:2 v/v/v and CHC^MeOttAcOH 
100:1:1 v/v/v). 

HPLC System A t R =16.0" >99% 
Mass spec (FAB) m/e=522 [M+H1+ 

EXAMPLE 27 
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27a Methyl (3R)-2-[N-<3-bromophenyicarbamoyi)-0-beiizyl-threonyl]-123.4- 
tetrahydroisoquinoiine-3-carboxylate. 

This was prepared following the method described for le on a 0.53 mmol scale using 
26b and 3-bromophenylisocyanate. The product was isolated in 75% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 35:65 v/v). 

27b (3R)-2-[N-(3-BromophenylcarbamoyI)-0-beiizyI-threonyI]-l^J.4- 
tetrahydroisoquinoIine-3-carboxylic add. 

This was prepared from 27a on a 0.43 mmol scale following the method described for 
If. The product was isolated in 34% yield (82 mg> after repeated flash chromatography 
on silica gel (eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v and CHCl 3 :MeOH:AcOH 
100:1:1 v/v/v). 

HPLC System A ^=16.5' >99% 
Mass spec (FAB) ra/e=566/568 [M+H] + 



EXAMPLE 28 




28a Methyl (2R,4S)-l-[N-tert.butyloxycarbonyl-0-benzyl.threonyl]^. 

phenylpyrroiidine-2-carboxylate. 

This was prepared following the method described for Id on a 0.36 mmol scale using 
methyl (2R,4R)-4-phenylpyrrolidine-2*carboxylate (J. Krapcho et aU J.MeeLChem., 



WO 93/20099 



PCT/GB93/00614 



54 

31.1148.1988) insiead of lc The product was isolated in 82% yield and used without 
purification. 

Rf (EtOAc:peL ether 40:60 v/v) 0.30 

28 b Methyl (2R,4S)-14N-(3-chlorophenylcarbamoyl)-0-ben2yi-threonyl]-^ 
phenyIpyrroiidine-2-carboxylate. 

This was prepared following the method described for le on a 0.30 mmol scale using 
28a and 3-chlorophenylisocyanate. The product was isolated in 77% yield after flash 
chromatography on silica gel (eluant EtOAcrhexane 30:70 v/v). 
Rf (EtOAc:peL ether 40:60 v/v) 0.20 
l H NMR 8 1.29 (3H.d J=*6.2Hz); 3.63 (3Rs) 

28c (2R,4SM-[N-(3-Chlorophenylcart>amoy 
pheny IpyrroIidine-2-carboxyiic acid. 

This was prepared from 28b on a 0.23 mmol scale following the method described for 
If. The product was isolated in 35% yield (40 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 30:70:1 v/v/v). 
HPLC System B t R =18.2' >95% 
Mass spec (FAB) m/e=536 [M+H]+ 
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EXAMPLE 29 




29a Methyl (2R.4R)-l-/ert-butyloxycarbonyl-4-phenyipyrroIidine-2-acetate. 

This was prepared in a manner analogous to that used to prepare lb using (2R,4S)-1- 
ferr-butyloxycarbonyl-4-phenylpyrroiidine-2-carboxylic acid (J. Krapcno et at, 
J.MedChem., 31.1 148.1988: 400 mg. 1.37 ramoi). The product was purified by flash 
chromatography on silica gel (eiuant ElOAcrpet. ether 20:80 v/v) in a yield of 64%. 



29b Methyl (2R.4R)-4-phenylpyrroiidine-2-acetate hydrochloride. 

This was prepared from 29a (0.4 mmol) using the same procedure as for lb, assuming a 
yield of 100%. 
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29c Methyl (2R.4R)-l-[N-terr-butyloxycarbonyi-0-benzyi-threony!]-4- 

phenyipyrroIidine-2-acetate. 

This was prepared following the method described for Id on a 0.38 ramol scale using 
29b instead of lc The product was isolated in 75% yield and used without purification. 
Rf (EtOAcrpeL ether 50:50 v/v) 0.40 
*H NMR 8 1.44 <9Rs); 3.67 (3Rs) 

29d Methyl (2R.4R)-l.[N-(3^oropheiiylcarbamoyl)-0-beii2yl-threoiiyl]-4- 
phenylpyrrolidine-2-acetate. 

This was prepared following the method described for le on a 0.28 mmol scale using 
29c and 3-chlorophenyIisocyanate. The product was isolated in 72% yield after flash 
chromatography on silica gel (eluant EtOAcpet. ether 35:65 v/v). 
Rf (EtOAc^eL ether 40:60 v/v) 0.16 
lH NMR 8 128 (3H,dJ=5.9Hz); 3.59 (3Rs) 

29e (2R.4R).l-[N-(3-ChlorophenyIcarbamoyl)-0-benzyl-threonylj-4- 
phenylpyrrolidine-2-acetic acid. 

This was prepared from 29d on a 0.20 mmol scale following the method described for 
If. The product was isolated in 69% yield (64 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 
HPLC System B t R =13.1* >97% 
Mass spec (FAB) m/e=550 [M+H1+ 
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EXAMPLE 30 




30a Ethyl (2R^S)-5-phenylpyrrolidine-2-carboxylate. 

To a solution of ethyl (2R)-3.4-dihydro-5-phenyl-2H-pyrrole-2-carboxylate (J. 
Ackermann et at, Helv.ChinuAaa. 75. 122. 1990: 1.7 g, 7.8 mmol) and AcOH (5mL) in 
MeOH (50 raL) was added NaCNBH 3 (1.5 g. 23.5 mmol). The mixture was stirred 
overnight at room temperature and then concentrated in vacuo. The residue was 
partitioned between EtOAc and satd. KHCO3, and the organic phase was* washed with 
H2O and brine, filtered (Whatman* IPS phase separator), and concentrated in vacuo. 
The residue was purified by Hash chromatography on silica gel (eluant EtOAc:pet ether 
25:75 then 40:60) to give the tide compound (0.90 g, 40%). 

30b Ethyl (2R.5S)-l.[N-tert-butyloxycarbonyI-0-benzyl-threonyl].5- 

phenyipyrrolidine-2-carboxyiate. 

This was prepared following the method described for Id on a 0.82 mmol scale using 
30a instead of lc The product was isolated in 38% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAcmexane 30:70 v/v) 0. 17 
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30c Ethyl (2R^S)-l-[N-(3-chIorophenyicarbamoyI)-0-benzyl-threonyi]-5- 
phenylpyrrolidine-2-carboxyiate. 

This was prepared following the method described for le on a 0.31 mmol scale using 
30b and 3-chlorophenylisocyanaic. The product was isolated in 80% yield after flash 
chromatography on silica gel (eiuant EtOAcrhexane 30:70 v/v). 
Rf (EtOAc:hexane 30:70 v/v) 0.18 

30d (2R^S)-l-[N^3-Chlorophenylcarbainoyl)-0.benzyl-threonyl]-5- 
phenylpyrrolidine*2*carboxyiic add 

This was prepared from 30c on a 0.25 mmol scale following the method described for 
If. The product was isolated in 12% yield (16 rng) after flash chromatography on silica 
gel (eiuant EtOAc:hexane:AcOH 70:30:1 v/v/v). 
HPLC System A ^=18.0' >97% 
Mass spec (FAB) m/e=536 [M+HJ+ 

EXAMPLES! 



H 




31b 



31a Methyl (3R)-2-[(2S3R)-3-benzyloxy-2-^^^ 
1^3»4-tetrahydroisoquinoline*3-acetate. 

To a solution of N-BOC-O-benzyl-threonine methyl ester (585 mg, 1.81 mmol) in 
toluene (10 mL) cooled under N2 to -78°C was added dropwise DIBAL (3.5 mL. 1.5M in 
toluene. 5.25 mmol). The mixture was stirred at -78°C for 40 min. then excess DIBAL 
was quenched by the careful addition of MeOH (1 mL). The mixture was allowed to 



WO 93/20099 



PCT/GB93/00614 



59 

warm to room temperature and then poured into a vigorously stirred mixture of Et2<J and 
satd. Rocheile salt. The mixture was stirred for 2 nr.. then the phases were separated. 
The aqueous layer was extracted once with Et 2 0. and the combined organic phases were 
washed with H 2 0 and brine, dried over Na2S04, and evaporated in vacuo to give N- 
BOC-O-benzyl-threoninal (509 mg t 96%). 

A solution of this aldehyde (435 mg. 1.43 mmol) in MeOH/AcOH (99:1. 10 mL) was 
added at 0°C to a solution of the free base obtained from lc (268 mg, 1.1 mmol) in 
MeOH/AcOH (99:1. 10 mL). The mixture was stirred at 0°C for 15 min.. then 
NaCNBH3 (115 mg, 1.9 mmol) was added in portions over 15 min. and the mixture was 
stirred for a further 30 min. before being allowed to warm to room temperature. The 
solvent was removed in vacuo. The residue was taken up in EtOAc and washed 
successively with 10% KHSO4, satd. KHC0 3 , H 2 0 and brine, filtered (Whatman* IPS 
phase separator) and the solvent evaporated in vacuo. The residue was purified by flash 
chromatography on silica gel (eluant EtOAc:peL ether 20:80) to give the title compound 
(232mg,41%). 

31b Methyl (3R)-2<(2S3R)-3-ben2yloxy-2-(3-chlorophenylcarbainoyIainino).butyl]. 
1^3.4-tetrahydroisoquinoUne-3-acetate. 

This was prepared following the method described for le on a 0.23 mmol scale using 
31a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:hexane 25:75 v/v). 

31c (3R)-2-[(2S3R).3-Benzyloxy-2-(3-chiorophenylcarbamoylamino)-butyl]-ia3,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 31b on a 0.23 mmol scale following the method described for 
If. The product was isolated in 46% yield (55 mg) after flash chromatography on silica 
gel (eluant CHCtyMeOH: AcOH 40:2: 1 v/v/v). 
HPLC System B ^=16.4* >98% 
Mass spec (FAB) m/e=522 [M+H1+ 
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EXAMPLE 32 




32a Methyl N-(phenethyl)-glycinate. 

To a stirred solution of phenethyiamine (2.51 mL. 20 mmol) in MeCN (50 mL) was 
added diisopropylethylamine (2.59 rnL, 20 mmol), K2CO3 (I g, excess), and methyl 
bromoacetate (1.9 mL, 20 mmol). The mixture was stirred at room temperature for 3 hr. 
and then concentrated in vacuo. The residue was taken up in E tO Ac and the solution was 
washed successively with 5% KHCO3, H 2° brine, filtered (Whatraan R IPS phase 
separator), and concentrated in vacuo to give the title product (3.0 g, 77%) as an oil which 
was used without further purification. 

32b Methyl N-(2-cydohexyIethyl)-glycinate. 

To a solution of 32a (55 mmol) in AcOH (100 mL) was added 5% Rh-on-carbon 
catalyst (0.75 g) and the mixture was shaken under H2 (40 psi) for 7 days. The catalyst 
was removed by filtration, toluene was added to the filtrate, and the solvents were 
evaporated in vacuo. The residue was taken up in IM HC1 and washed with EtOAc. 
The aqueous phase was saturated with NaHC03 extracted twice with EtOAc. The 
combined extracts were washed with brine, filtered (Whatman R IPS phase separator), and 
concentrated in vacuo to give the title product (1.90 g, 61%) as an oil which was used 
without further purification. 
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32c Methyl N-(2n:yciohexyJethyl).N.((2S)-2.(te/t.butyloxycarbonyianiino)-hexanoyl)- 
glycinate. 

To a stirred solution of (2S)-2-terr-butyloxycarbonyiaminohexanoic acid (978 mg, 4.2 
mmol) in CH2CI2 was added diisopropyiethylamine (0.74 raL. 4.2 ramol). The solution 
was cooled to -20°C and BOP-C1 (1.08 g, 4.2 mmol) was added. The solution was 
stirred at 20°C for 20 min.. then amine 32b (0.60 g, 3.03 mmoi) was added and the 
mixture was allowed to warm to room temperature. The mixture was stirred at room 
temperature for 16 hr. then the solvent was evaporated in vacuo. The residue was taken 
up in EtOAc and the solution was washed with 0.3AT KHSO4, »"d. KHCO3, H2O and 
brine, filtered (Whatman R IPS phase separator), and concentrated in vacuo. The residue 
was purified by flash chromatography on silica gel (eluant EtOAc:hexane 25:75 v/v) to 
give the title compound (310 mg, 24%). 
Rf (EtOAchexane 25:75 v/v) 0.16 

32d Methyl N-(2.cydohexylethyl)-NK(2S).^ 
glycinate. 

A solution of the BOC-protected compound 32c (310 mg, 0.75 mmol) in 4N HC1 in 
dioxan (20 mL) was stirred at room temperature for I hr then concentrated in vacuo, 
finally with toluene azeotrope. 

Meanwhile, to a stirred solution of 3-indoleacetic acid (184 mg, 1.05 mmol) and 
pentafluorophenol (202 mg, 1.1 mmol) in CH 2 C1 2 (10 mL), cooled to 0<>C, was added 
water-soluble carbodiimide (WSCD.HC1. Peptide Inst. Inc.. 287 mg, 1.5 mmol). The 
mixture was stirred at 0°C for 1 hr, then the residue from the above HC1 deprotection was 
added, followed by diisopropyiethylamine (0.13 mL, 0.75 mmol) and the mixture was 
stirred at room temperature overnight. The solvent was removed in vacuo, and the 
residue was taken up in EtOAc. The solution was washed with 0.3Af KHSO4, satd. 
KHCO3, H2O and brine, filtered (Whatman R IPS phase separator), and concentrated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluant 
EtOAc:hexane:AcOH 55:45:1 v/v/v) to give the tide compound (148 mg, 42%). A part 
of this was taken up in MeCN/H20 and lyophilised. 
Rf (EtOAc:hexane:AcOH 50:50: 1 v/v/v) 0. 17 
HPLC System A t R =l8.8* >98% 
AAA Peptide content=80% 
Mass spec (FAB) m/e=470 [M+H]+ . 
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EXAMPLE 33 



32d 




H 



y 



OH 



33N.(2-Cydohexylethyl)-N^(2S)-2-(3-indoleacetylanrino)-hexanoyl)-glycine. 

This was prepared from 32d on a 0.35 mraol scale following the method described for 
If. The product was isolated in 53% yield (85 mg) after flash chromatography on silica 
gel (eluantEtOAc±exaneiAcOH 75:25:2 v/wv). 
HPLC System A ^=14.6' >99% 
AAA Peptide content=76% 
Mass spec (FAB) m/e=455 [M+Na] + 



34 l-{N-(2-Cyclohex7iethyl)-N-((2S)-2-(3-indoleacetylaniino)-hexanoyl)-glyc>'l}- 
pyrrolidine. 

To a stirred solution of 33 (86 mg, 0.19 mmol) and hydroxybenzotriazole (33 mg, 0.25 
mmol) in CH2CI2 (8 mL). cooled to 0<>C, was added WSCD.HC1 (73 mg, 0.38 mmol). 
The mixture was stirred at 0°C for 1 hr.. then pyrrolidine (50 uL, 0.57 mmol) was added. 
The mixture was stirred at 0°C for a further 2 his. then at room temperature overnight. 
The solvent was removed in vacuo, and the residue was taken up in EtO Ac. The solution 
was washed with 0.3Af KHSO4, satd. KHCO3, H 2° and brine, filtered (Whatman* IPS 
phase separator), and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (eluant EtOAc:AcOH 100:2 v/v) and lyophilised from 
MeCN/H20 to give the title compound (36 mg, 36%). 
HPLC System A t R =I7.8' >98% 
AAA Peptide content=80% 
Mass spec (FAB) m/e=509 [M+H] + 



EXAMPLE 34 



33 
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EXAMPLE 35 



33 




35 Methyl N-{N-(2-cydohexylethyI)-N^(2S)-2^3-indoIeacetylaimno)-hexanoyl)- 
giycyl }- D- p roii nate. 

This was prepared from 33 on a 0.27 ramol scale following the method described for 34 
using D-ProOMe instead of pyrrolidine. The product was isolated in 68% yield (105 rag) 
after flash chromatography on silica gel (eluant EtOAc:hexane 95:5 v/v). 
HPLC System A t R =14.1' >80% 
AAA Aha 0.99; Pro 1.01: Peptide content=76% 
Mass spec (FAB) m/e=567 [M+H]+ 

EXAMPLE 36 



35 




36 N-{N-(2-Cyclohexyiethyl)-N.((2S)^(3.indoleacetylamino)-hexanoyl)-glycyl}.D.. 
proline. 

This was prepared from 35 on a 0.21 mmol scale following the method described for If. 
The product was isolated in 45% yield (51 mg) after flash chromatography on silica gel 
(eluant CHCtyMeOHrAcOH 40:2:1 v/v/v). 
HPLC System A ^=15.4' >99% 
AAA Aha 1.00; Pro 1.00; Peptide contem=72% 
Mass spec (FAB) m/e=552 [M+K] + 



WO 93/20099 



PCT/GB93/00614 



64 



EXAMPLE 37 




37a Methyl N-{N-(2-cydohexyiethyl>N^(^ 
glycyl }-D-pipecolate. 

This was prepared from 33 on a 0.27 mmol scale following the method described for 34 
using methyl D-pipecoiate instead of pyrrolidine. The product was isolated in 85% yield 
after flash chromatography on silica gel (eluant EtOAcihexane 85:15 v/v). 
Rf (EtOAcrhexane 95:5 v/v) 0.32 

37b MN-(2-Cydohexylethyl)-N.^ 
pipecolic acid. 

This was prepared from 37a on a 0.17 mmol scale following the method described for 
If. The product was isolated in 10% yield (10 mg) after flash chromatography on silica 
gel (eluant EtOActAcOH 100:2 v/v). 
HPLC System A t R si7.6* >80% 
AAA Peptide content=74% 
Mass spec (FAB) ra/e=567 [M+H] + 
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38a N-(2-CydohexyIethyl).N.((2S)-2.(fert-butyloxycarbonylamino)-hexanoyl)- 
glytine. 

This was prepared from 32c on a 1.82 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

38b Methyl N^N-(2<ydohexylethyl)-N-((2S)-2-(te/r.btttyloxycarbonylaiiiino). 
hexanoyl)-glycyl}-glycinate. 

This was prepared from 38a on a 0.91 mmol scale following the method described for 
34 using GlyOMe instead of pyrrolidine. The product was used without purification, 
assuming a yield of 100%. 
Rf (EtOAcrpet. ether 75:25 v/v) 0.59 

38c Methyl N-{N-(2-cyciohexylethyl).N.((2S)-2-(3-indoleacetylainino)-hexanoyl). 
glycyl}-giycinate. 

This was prepared from 38b on a 0.91 mmol scale following the method described for 
32d using hydroxybenzotriazole instead of pentafluorophenol. The product was isolated 
in 44% yield after flash chromatography on silica gel (eluant EtOAcrpeL ether 50:50 v/v 
then neat EtOAc). 
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38d N-{i\.(2.Cydohexylethyi).N.((2S).2-f3MndoIeacetylainino>.hexanoyl)-giycy^ 
glycine. 

This was prepared from 38c on a 0.40 ramol scale following the method described for 
If. The product was isolated in 49% yield ( 105 mgj after flash chromatography on silica 
gel (eluantEtOAc:MeOH:AcOH 100:4:4 v/v/v). 
HPLC System A ^=10.0' >98% 
AAA Peptide content=79% 
Mass spec (FAB) m/e=535 [M+Nal + 

EXAMPLE 39 

^^NH 2 > V 

39a ° VcH 3 




39a Methyl N-(cyciohexylmethyl)-glycinate. 

This was prepared from cyclohexylmethylamine on a 3.0 ramol scale following the 
method described for 32a. The product was used without purification, assuming a yield 
of I007o. 
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39b Methyl N.(cyciohexylmeihyl).N-((2S)-2-(/m-butyloxycarbonylamino)- 
hexanoyO-glycinate. 

This was prepared from 39a on a 3.0 mraol scale following the method described for 
32c The product was isolated in 52?c yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 25:75 v/v). 
Rf (EtOAc:hexane 25:75 v/v) 0.23 

39c Methyl N-(cydohexylmethyl).N-((2S).2-(3-indoleacetyIainino)-hexanoyl)- 
glycinate. 

This was prepared from 39b on a 1.6 mmol scale following the method described for 
32(L The product was isolated in 69% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50: 1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.20 

39dN-(Cydohexylmethyl)-N-((2S)-2.(3-indoleacetyIaiiiino).hexanoyl)^ydne. 

This was prepared from 39c on a 1.1 mmol scale following the method described for If. 
The product was isolated in 22% yield after flash chromatography on silica gel (eluant 
EtOAc:AcOH 100:2 v/v). 
Rf (EtOAc:AcOH 100:2 v/v) 0. 18 

39e l-{N^2-CyclohexyimethyI)-N-((2S)-2-(3-indol^ 
pyrrolidine. 

This was prepared from 39d on a 0.48 mmol scale following the method described for 
34. The product was isolated in 44% yield ( 109 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A t R = 15.4' >99% 
AAA Peptide content=83% 
Mass spec (FAB) m/e=495 [M+H] + 

EXAMPLE 40 
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40a Methyl lKN-(2<ydohexylmethyl)-N-f(2S)-2-(3-indoleacetylamino)-hexanoyl)- 
glycyij-prolinate. 

This was prepared from 39d on a 0.23 raraoi scale following the method described for 
34 using ProOMe instead of pyrrolidine. The product was isolated in 72% yield after 
flash chromatography on silica gel (eluant EiOAc). 
Rf (EtOAc:hexane 90: 10 v/v) 0. 14 

40b l-{N-(2-Cydohexylmethyl)-N-((2S^ 
proline. 

This was prepared from 40a on a 0.16 tnmol scale following the method described for 
If. The product was isolated in 45% yield (38 mg) after flash chromatography on silica 
gel (eluant EtOAcAcOH 100:2 v/v). 
HPLC System A t R =l 1.8' >99% 
AAA Aha 1.01; Pro 0.99; Peptide content=81% 
Mass spec (FAB) m/e=561 [M+Na]+ 

EXAMPLE 41 

H O 



39d-** 




H 10 „ 

H 3 c^ . r N yiL 0 .CH 3 
41a \—l 




HjC* 

41b 



41a Methyl l-{N^2-Cydohexylmethyl)-N-((2S)-2.(3-indoIeacerylanMno)-hexanoyl)- 
glycyl}-D-prolinate. 

This was prepared from 39d on a 0.23 mmol scale following the method described for 
34 using D-ProOMe instead of pyrrolidine. The product was isolated in 48% yield after 
flash chromatography on silica gel (eluant EtOAc). 
Rf (EtOAchexane 90:10 v/v) 0.14 
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41b I-{N.(2.Cyclohexylmethyl)-N-((2S)-2-(3.indoleacetylamino)-hexanoyl)-glycyl}- 
D-proiine. 

This was prepared from 41a on a 0.11 mmol scale following the method described for 
If. The product was isolated in 52% yield (30 mg) after Hash chromatography on silica 
gel (eiuantCHC13:MeOH:AcOH 40:2:1 v/v/v). 
HPLC System A t R =12.1' >99% 
AAA Aha 0.98: Pro 1.02; Peptide content=84% 
Mass spec (FAB) m/e=561 [M+Nal + 

EXAMPLE 42 



H O 




42a Methyl N-(cydooctyImethyJ)-glycinate. 

To a stirred solution of cyciooctanecarboxaldehyde (0.70 g. 5 mmol) and GlyOMcHCl 
(0.75 g, 6 mmol) in MeOH (50 mL) at room temperature was added AcOH (2 mL), 
diisopropylethylamine (1.04 mL, 6 mmol) and NaCNBH3 (0.75 g, 12 mmol). The 
mixture was stirred at room temperature for 4 hr., then the solvent was evaporated in 
vacuo and the residue was partitioned between EtOAc and satd. KHCO3. The organic 
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phase was washed with HoO and brine, filtered (Whatman* IPS phase separator), and 
concentrated in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant EtOAc) to give the title compound (500 mg. 47%). 
Rf(EtOAc)0.47 

l H NMR 5 2.42 (2H.d J=6Hz); 3.35 (2&s); 3.68 (3H.S) 

42b Methyl N^cydooctyImetayl)-N^(2S)-2-(tert^ 
glycinate. 

This was prepared from 42a on a 2.35 mmol scale following the method described for 
32c The product was isolated in 99% yield after flash chromatography on silica gel 
(eluant EtOAc^et ether 25:75). 
Rf (EtOAcrpeL ether 25:75 v/v) 0.41 

42c Methyl NKcydooctylmethyl)-N-((2S)-2-(3-indoleacetylaniino).hexanoyl)- 
glycinate. 

This was prepared from 42b on a 2.35 mmol scale following the method described for 
38c. The product was isolated in 79% yield after flash chromatography on silica gel 
(eluant EtOAc^eL ether 50:50 v/v). 
Rf (EtOAc:peL ether 65:35 v/v) 0.46 
HPLC System A t R =16.3' 

l H NMR Major rotamer 8 4.45 (lH.dJ=17Hz): 5.15 ( lH.m) 

Minor rotamer 84.15 (lH.dJ=17Hz): 4.55 (lH.dJ=17Hz); 4.90 (lH.m) 
Mass spec (FAB) m/e=484 [M+H] + 

42dN-(Cydooctylmethyl)-N<(2S)-2-(3-indoleacetylaimnoVhexanoyl)-glydne. 

This was prepared from 42c on a 1.86 mmol scale following the method described for 
If. The product was used without puificauon, assuming a yield of 100%. 
HPLC System A t R =12.6' 
Mass spec (FAB) m/e=470 [M+H1 + 

42e Methyl l-{N-(cydooctylraethyl)-N-((2S)-2.(3-indoleacetylainino).hexanoyl)- 
glycyl}-D-prolinate. 

This was prepared from 42d on a 1.49 mmol scale following the method described for 
33 using D-ProOMe instead of pyrrolidine. The product was isolated in 50% yield after 
flash chromatography on silica gel (eluant EtOAcrpeL ether 80:20 v/v). 
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HPLC System A t R = 14.8' 

Mass spec (FAB) m/e=581 rM+H]+ 

42f l-{N-(Cyclooctylmethyl)-N-((2S)-2-(3-indoieacetylainino)*hexanoyi)-glycyl}-D- 
proline. 

This was prepared from 42e on a 0.62 mraol scale following the method described for 
If. The product was isolated in 79% yield (276 rag) without purification. 
HPLC System A t R =l2.0' >98% 
AAA Aha 1.01; Pro 0.99: Peptide content=84% 
Mass spec (FAB) m/e=567 [M+H] + 

EXAMPLE 43 




43e 43f 



43a Methyl 3-(phenethylamino)-propanoate. 

This was prepared from phenyiacetaldehyde and P-AlaOMe on a 5.0 mmol scale 
following the method described for 42a. . The product was isolated in 68% yield and used 
without further purification. 
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43b Methyl 3-{N-(phenethyl)-N-f(2S)-2-te^ 
amino}-propanoate. 

This was prepared from 43a on a 3.4 mmol scale following the method described for 
32c The product was isolated in 42% yield alter flash chromatography on silica gel 
(eluant EtOAcrpeL ether 25:75 v/v). 

43c Methyl 3-{N-(2-cydohexylethyl)-N^(2SW^ 
hexanoyl)-amino}-propanoate. 

This was prepared from 43b on a L43 mmol scale following the method described for 
32b. After evaporating the solvent the product was taken up in EtOAc and washed with 
satcL KHC03„ HoO and brine, filtered (Whatman* IPS phase separator), and the solvent 
removed in vacuo. The product was used without further purification, assuming a yield 
of 100%. 

43d Methyl :MN^2^dohexyle^ 
aminoj-propanoate. 

This was prepared from 43c on a L43 mmol scale following the method described for 
38c The product was isolated in 64% yield after flash chromatography on silica gel 
(eluant EtOAcrpet. ether 65:35 v/v). 

43e 3-{N^2-Cydohexyletayl)-^ 
propanoic add. 

This was prepared from 43d on a 0.91 mmol scale following the method described for 
If. The product was isolated in 66% yield after flash chromatography (eluant 
EtOAcpetethenAcOH 80:20:2 v/v/v). 
HPLC System A t R =12.3* 
Mass spec (FAB) m/e=470 [M+H]+ 

43f l-{3-{N-(2-Cydohexylethyl^ 
propanoyl}-pyrrolidine. 

This was prepared from 43e on a 0.50 mmol scale following the method described for 
33. The product was isolated in 50% yield (95 mg) after flash chromatography on silica 
gei (eluant EtOAc:AcOH 100:2 v/v). 
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HPLC System A t R =l4.2' >9%% 

AAA Peptide content=799£' 

Mass spec (FAB) m/e=523 [M+H1+ 

EXAMPLE44 




44a Methyl N-(3-phenylpropyl)-glycinate. 

This was prepared from 3-phenylpropylamine on a 20 mmol scale following the method 
described for 32a. The product was used without purification assuming a yield of 100%. 

44b Methyl N-(3*cyclohexylpropyl)-glycinate. 

This was prepared from 44a on a 20 mmol scale following the method described for 
32b. The product was isolated in a yield of 69% and used without further purification. 
lH NMR 5 2.50 (2H,U=7Hz); 3.34 (2H.s); 3.8 1 (3Rs) 
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44c Methyl N-(3-cyclohexylpropyl)-N-((2S)-2-(/m-butyloxycarbonylainino)- 
hexanoyD-glycinate. 

This was prepared from 44b on a 5.8 mmol scale following the method described for 
32c The product was isolated in 68% yield after flash chromatography on silica gel 
(eluant EtOAc:pet- ether 25:75 v/v). 

44d Methyl N-(3-cyclohexylpropyl)-N-((2S)-2-(2-indolecarbonylamino)-hexanoyl)- 
glytine. 

This was prepared from 44c on a 0.59 raraol scale following the method described for 
38c. The product was isolated in 90% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 30:70 v/v). 

lH NMR Major rotamer 5 3.64 (lH,dJ=l7Hz); 4.21 (lH.dJ=17Hz); 5.05 (lH,m) 
Minor rotamer 8 3.85 (lH.dJ=17Hz); 4.21 (lH.dJ=l7Hz); 4.80 (llim) 

44eN-(3-CydohexyIpropyI)-N-((2S)-2-(24^^ 

This was prepared from 44d on a 0.53 mmol scale following the method described for 
If. The product was isolated in 66% yield (120 mg) after flash chromatography (eluant 
EtOAc^jetethenAcOH 60:40:2 v/v/v). 
HPLC System A t R «16.9' >98% 
AAA Peptide content=81% 
Mass spec (FAB) m/e=456 [M+H] + 
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EXAMPLE 45 




45b 45c 



45a Methyl N^3-cydohexylpropyl)-N-(N.(te/t.butyloxycarbonyl)-phenylalanyl). 
glytinate. 

This was prepared from 44b on a 2.9 mmol scale following the method described for 
32c using BOC-Phe instead of BOC-aminohexanoic acid. The product was isolated in 
77% yield after flash chromatography on silica gel (eluant EtOAcrpet. ether 25:75 v/v). 

45b Methyl N-(3^dohexylpropyi)-N.(N.(3-indoleacetyl).phenylaIanyl).glyciiiate. 

This was prepared from 45a on a 2.4 mmol scale following the method described for 
38c. The product was isolated in 28% yield after Hash chromatography on .silica gel 
(eluant EtOAc:peL ether 70:30 v/v). 

45cN.(3-Cyclohexylpropyl).N.(N.(3-indoleacetyl).phenylaJanyl).giycine. 

This was prepared from 45b on a 0.68 mmol scale following the method described for 
If. The product was isolated in 46% yield (159 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A t R =14.6' >95% 
AAA Peptide content=86% 
Mass spec (FAB) m/e=504 [M+H]+ 
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EXAMPLE 46 




46b 46c 



46a Methyl N-(2^dohexyIethyl)-N-((2S^ 
phenylbutanoyD-glydnate. 

This was prepared from 32b on a 4,8 mmol scale following the method described for 
32c using BOC-amino-4-phenylbutanoic acid instead of BOC-aminohexanoic acid The 
product was isolated in 79% yield after flash chromatography on silica gel (eiuant 
EtOAcrpeL ether 30:70 v/v). 

46b . Methyl N-(2^ydohexyiethyI)-N-((2S)-2<3.isoquinolinecarbonylainino)-4. 
phenylbutanoyD-glydnate. 

This was prepared from 46a on a 0.75 mmol scale following the method described for 
32c using 3-isoquinotinecarboxyiic acid instead of 3-indoleacetic acid* The product was 
isolated in 62% yield after flash chromatography on silica gel (eiuant EtOAcrpeL ether 
30:70 v/v). 

46c N-(2-CydohexylethyI)-N-((2S)-2-(3-isoquinoUnecarbonylanuno)^ 
phenylbutanoyl)-g!ydne* 

This was prepared from 46b on a 0.47 mmol scale following the method described for 
If. The product was isolated in 52% yield ( 121 mg) after flash chromatography on silica 
gel (eiuant EtOAc:AcOH 100:2 v/v). . 
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HPLC System A t R =l7.T >99% 

AAA Peptide content=97% 

Mass spec (FAB) m/e=502 [M+H1+ 

EXAMPLE 47 




47a Methyl N-phenethyl-N.((2S).2-(/m-butyloxycarbonyiainino)-hexanoyl)- 
glytinate. 

This was prepared from 32a on a 2.6 mmol scale following the method descibed for 
32c. The product was isolated in 75% yield after flash chromatography on silica gel 
(eluant EtOAcihexane 25:75 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.35 

47b Methyl N.phenethyl-N.((2S)-2-(3-indoleacetylamino)-hexanoyl)-glycinate. 

This was prepared from 47a on a 1.2 mmol scale following the method descibed for 
32d. The product was isolated in 71% yield after flash chromatography on silica gel 
(eluant EtOAchexane 70:30 v/v). 
Rf (EtOAcrhexane 70:30 v/v) 0. 16 
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47cN-Phenethyl-N-((2S)-2-(3-indoleacetylanunoi-hexanoyl)-glycine. 

This was prepared from 47b on a 0.88 ramol scale following the method descibed for If. 
The product was isolated in 70% yield after Hash chromatography on silica gel (eluant 
EtOAcrAcOH 100:2 v/v). 
R f (EtOAc:AcOH 100:2 v/v) 0.21 

47d Methyl N-{N-phenethyl-N-((2S)-2-(3-indoleacetylamino)-hexanoyI)-glycyl}-D- 
prolinate. 

This was prepared from 47c on a 0.22 mmol scale following the method descibed for 34 
using D-ProOMe instead of pyrrolidine. The product was isolated in 50% yield after 
flash chromatography on silica gel (eluant EtOAc:AcOH 100:2 v/v). 
Rf (EtOAc:AcOH 100:2 v/v) 0.16 

47eN^N-Phenethy|.N^(2S)«2-(3-indolea«tylaniino)-hexanoyl)-glycyl}-D-proline. 

This was prepared from 47d on a 0. 1 1 mmol scale following the method descibed for If. 
The product was isolated in 38% yield (23 mg) after flash chromatography on silica gel 
(eluant CHa3:MeOH:AcOH 35:2:1 v/v/v). 
HPLC System A t R =l 1.2* >98% 
AAA Aha 0.99; Pro 1.01: Peptide content=65% 
Mass spec (FAB) m/e=569 [M+H1+ 

EXAMPLE 48 
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48a l-/<?rt-Butyloxycarbonyl-2 J-dihydroindole-2-carboxylic add. 

This was prepared from (2R)-2,3-dihydroindole-2-carboxylic acid (M. Vincent et al. 
Tetrahedron Lett.. 23. 1677, 1982) on a 65 mraol scale following the method described 
for la. The product was isolated in 98% yield and used without further purification. 



48b Methyl (3R)-2-{N-((2R)-l./m-butyloxycarbonyl.23^hydroindole-2-carbonyl)- 
0-benzyl-threonyI}-l^J.4-tetrahydroisoquinoline-3-acetate. 

This was prepared from Id on a 0.68 ramol scale following the method described for 
32d using 48a instead of indole-3-acetic acid. The product was isolated in 82% yield 
after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 35:65:1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.36 



48c (3R)-^{N^(2R).l-tert-Butyloxycarbonyl.23-dihydroindole-2-carbonyl)-0- 
ben2yi-threonyl}-1^^3,4-tetrahydroisoquinoIine-3-aceticacid. 

This was prepared from 48b on a 0.56 ramol scale following the method descibed for If. 
The product was isolated in 55% yield (195 rag) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50:1 v/v/v). 
HPLC System A tR=18.0' >98% 
Mass spec (FAB) m/e=628 [M+H]+ 



EXAMPLE 49 



13a- 



0^ 

H 3 C^O**^0 0 
H 3 C CH 3 




H 3 C 
«3 C CH 3 




49a 



CO 



OH 



49b 



49a Methyl (3R)-2-{(2S)-2-((2R)-l-te#*-butyloxycarbo^ 
carbonylamino)«4-phenylbutanoyl}-lJ!3.4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 13a on a 0.53 mraol scale following the method descibed for 
48b. The product was isolated in 80% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ether:AcOH 30:70:2 v/v/v). 



WO 93/20099 



PCT/GB93/00614 



SO 

49b (3R).2-{(2S)-2.((2R)-l-tert.Butyioxycarbon y l-23.dihydroindoIe-^ 
carbonylamino)-4-phenylbutanoyl}-lJ^.4-tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 49a on a 0.21 raraol scale following the method descibed for If. 
The product was isolated in 53% yield (66 mg) after flash chromatography on silica gel 
(eluant EtOAcpet. ethenAcOH 35:65:2 v/v/v). 
HPLC System A ^=17.2' >98% 
AAA Pepdde content=85% 
Mass spec (FAB) m/e=598 [M+H] + 

EXAMPLE 50 




50d 50e 
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50a Methyl (2R)-l-/^rt-butyloxycarbonyl-2,3-dihydroindoIe-2-acetate. 

This was prepared from 48a on a 55 mmol scale following the method descibed for lb. 
The intermediate diazoketone was purified by flash chromatography on silica gel (eluant 
EtOAcrhexane 20:80 v/v), and the product was isolated in 69% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 12:88 v/v). 

50b Methyl (2R)-2,3-dihydroindole-2-acetate hydrochloride. 

This was prepared from 50a on a 3 mmol scale following the method descibed for lc 
and was used without purification. 

50c Methyl (2R)-l-{(2S)-2-/m-butyloxycarbonylamino-4-phenylbutanoyl}-2.3- 
dihydroindole-2-acetate. 

This was prepared from 50b on a 3 mmol scale following the method descibed for Id 
using BOC-homophenyialanine instead of N-BOC-O-benzyl-threonine. The product was 
isolated in 30% yield after flash chromatography on silica gel (eluant EtOAc:peL ether 
16:84 v/v). 

50d Methyl (2R)-l-{(2S)-2-((2RM-te/^ 
carbony!amino)-4.phenyibutajioyl}-23*dihydroindole-2-acetate. 

This was prepared from 50c on a 0.88 mmol scale following the method descibed for 
48b. The product was isolated in 89% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 30:70:2 v/v/v). 

50e (2R)-l-{(2S)-2-((2RM-te^Butylo^ 
carbonylaminoM-phenylbutanoyi}-23-dihydroindole-2-acetic add. 

This was prepared from 50d on a 0. 16 mmol scale following the method descibed for If. 
The product was isolated in 76% yield (70 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B t R =13.5 f >95% 
AAA Peptide content=92% 
Mass spec (FAB) m/e=584 [M+H]+ 



WO 93/20099 



PCT/GB93/00614 




51a Methyl (3R)-2-{((2R).l.tert.batyloxycarbonyl-23-dihydroindole.2-carbonyl> 
valyl}-lA3,4-tetrahydroisoquinoiine-3-acetate. 

This was prepared from 18a on a 0.41 mmol scale following the method descibed for 
48b. The product was isolated in 70% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 30:70 v/v then neat EtOAc). 



51b (SR^I^RVl-Zert-Buryloxycarbonyl^J^ydroindole-Z-carbonyl^valyl}- 
UJ.4-tetrahydroiso<iuinoUne-3-aceticacid. 

This was prepared from 51a on a 0.29 mmol scale following the method descibed for If. 
The product was isolated in 70% yield (108 rag) after flash chromatography on silica gel 
(eluant EtOAcrpet. ether AcOH 60:40:1 v/v/v). 
HPLC System B ^10.7' >98% 
AAA Peptide coment=81% 
Mass spec (FAB) m/e=536 [M+H]+ 



EXAMPLE 52 
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52a Methyl (3R)-2-{((2R)-l-/err-butylacetyl-2J-dihydroindo]e-2-carbonyi)-valyl}- 
1.23.4-tetrahydroisoquinoline-3-acetate. 

A solution of 51a (198 mg, 0.36 ramol) in 4N HC1 in dioxan (15 raL) was stirred at 
room temperature for 30 min.. then the solvent was evaporated in vacuo, finally with 
toluene azeotrope. The residue was taken up in ClbCb and cooled to -15°C with 
stirring. Diisopropylethylaraine (0.14 mL, 0.80 mmol) and terr-butylacetyl chloride (51 
uL. 0.36 ramol) were added and the mixture was stirred at -15°C for 45 min. The 
solvent was evaporated in vacuo, and the residue was partitioned between EtOAc and 
0.3M KHSO4. The organic phase was washed with satd. KHCO3, H2O and brine, 
filtered (Whatman* IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluant EtOAc:hexane 55:45 v/v) to give 
the title compound (100 mg, 50%). 
Rf (EtOAcihexane 60:40 v/v) 0.28 

52b (3R)-2-{((2R)-l-te/t-ButylaceryI-2^Himydroindole-2^rbonyl)-valyl}-1^3,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 52a on a 0.18 ramol scale Mowing the method descibed for If. 
The product was isolated in 81% yield (78 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane :AcOH 65:35: 1 v/v/v). 
HPLC System A t R =14.0' >98% 
AAA Peptide contem=76% 
Mass spec (FAB) m/e=534 [M+H] + 
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EXAMPLE 53 




53a Methyl (3R)-2-(^rt-but>'loxycarbonyI-valyl)-l v 23,4-tetrahydroisoquinoUne-3- 
carboxyiate. 

This was prepared from 26a on a 1.0 mmol scale following the method descibed for Id 
using BOC-vaiine instead of N-BOC-O-benzyl-threonine. The product was isolated in 
68% yield after flash chromatogiaphy.on silica gel (eluant EtOAcrhexane 28:72 v/v). 
Rf (EtOAc:hexane 25:75 v/v) 0.20 



53b Methyl (3R)-2-{((2R)-l-te/t.butyloxycarbonyl-23-dihydroindoIe.2-carbonyl)- 
valyl}-1^3,4-tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 53a on a 0.68 mmol scale following the method descibed for 
48b. The product was isolated in 81% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 45:55:1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.30 

53c (3R)-2-{((2R)-l./m.Butyloxycarbonyl-2^daydroindole-2-carbonyl).valyl}^ 
1^3,4- tetrahydroisoquinoiine-3-carboxyIic arid. 

This was prepared from 53b on a 0.52 mmol scale following the method descibed for If. 
The product was isolated in 50% yield (150 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 
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HPLC System A t R =13.9" >98% 

AAA Peptide content=77% 

Mass spec (FAB) m/e=522 [M+H1+ 



EXAMPLE 54 




54a Methyl (3R)-2-{((2R).l.tert.lmtyloxycartonyl-2^.dihydroindole-2-carbonyl)- 
isoleucyl}-1^3,4-tetrahydroisoquinoiine-3-acetate. 

This was prepared from 20a on a 0.16 mmol scale following the method descibed for 
48b. The product was isolated in 94% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ethenAcOH 35:65:2 v/v/v). 



54b (3R)-2-{((2R)-l^/t-Buryloxycarbonyl-23^ 
12J,4-tetrahydroisoquinoIine-3-aceticacid. 

This was prepared from 54a on a 0.15 ramol scale following the method descibed for If. 
The product was isolated in 63% yield (55 mg) after Hash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v). 
HPLC System A ^=15.3' >98% 
AAA Peptide content=66% 
Mass spec (FAB) m/e=550 [M+H1+ 
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55a Methyl (3R)-2-{(S)-a-((2RM-tert-butyloxycarbon^ 
carbonylamino)-phenyiacet\l}-UJ.4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 22a on a 0.23 mmol scale following the method descibed for 
48b. The product was isolated in 89% yield after flash chromatography on silica gel 
(eluantEtOAc:peL etherrAcOH 35:65:2 v/v/v). 

55b (3R>2-{(S)MX-((2R)-l-/ert-Butyloxy^ 
carbonylanu"no)-phenylacetyl}-lA3,4-teti^ydroisoquinoline-3-aceticacid. 

This was prepared from 55a on a 0.21 mmol scale following the method descibed for If. 
The product was isolated in 66% yield (87 mg) after flash chromatography on silica gel 
(eluant EtOAcrpet etherrAcOH 40:60:2 v/v/v). 
HPLC System A ^=15.3* >95% 
AAA Peptide content=73% 
Mass spec (FAB) ra/e=570 [M+H]+ 
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EXAMPLE 56 




56a Methyl (3R)-2-(/e/t>butyIoxycarbonyl-D-prolyl).l^Atetiahydrojsoquinoline- 
3-acetate. 

This was prepared from lc on a 1.0 mmol scale following the method descibed for Id 
using BOC-D-proline instead of N-BOC-O-benzyl-threonine. The product was isolated 
in 74% yield after flash chromatography on silica gel (eluant EtOAc:pet ether 50:50 v/v). 



56b Methyl (3R)-2-{((2R)-l^rt-butyloxycarbonyl-2,3-dihydroindole-2-carbonyl)-D- 
prolyl}-1^3-4-tetrabydroisoquinoiine-3-acetate. 

This was prepared from 56a on a 0.37 mmol scale following the method descibed for 
48b. The product was isolated in 87% yield after flash chromatography on sihca gel 
(eluant EtOAc:peL ethenAcOH 70:30: 1 v/v/v). 

56c (3R)-2-{((2R)-i-/m-Butyloxycarbonyl-2J3-dihydroindole-2-carbonyl)-D-prolyl}- 
12 J,4-tetrahydroisoquinoline-3-acetic add. 

This was prepared from 56b on a 0.32 mmol scale following the method descibed for If. 
The product was isolated in 39% yield (67 mg) after flash chromatography on silica gel 
(eluant CHCl 3 :MeOH:AcOH 50:2: 1 v/v/v). 
HPLC System B t R =9.5' >98% 
AAA Peptide content=73% 
Mass spec (FAB) m/e=534 [M+HJ+ 
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EXAMPLE 57 




1c + 48a 



57a 



X 



XXS 



0 .CH 3 




S7a Methyl (3R)-2.{(2R).l.(tert.butyloxycarbonyl)-23-dihydroindole.2-carbonyl}. 
1^3*4- tetrahydroisoquinoline-3-acetate. 

This was prepared from 1c on a 1.13 mmol scale following the method descibed for Id 
using 48a instead of N-BOC-O-benzyl-threonine. The product was isolated in 79% yield 
after flash chromatography on silica gel (eiuant EtOAc:hexane 30:70 v/v). 

57b Methyl (3R)-2-{(2RM<(2R)-l-teif.biityloxycarbonyl-23^ydroindole-2. 
carbonyl)-2^0ihydroindole-2-cm-bonyl}-ia3.4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 57a on a 0.90 mmol scale following the method descibed for 
48b. The product was isolated in 64% yield after flash chromatography on silica gel 
(eiuant EtOAc:hexane 40:60 v/v). 
Rf (eiuant EtOAcmexane 60:40 v/v) 0.40 

57c (3R)-2.{(2R).l-((2R).l-/efr.ButyloxycarbonyI.23-dihydroindole.2-carbonyl)-2^. 
dihydromdole-2K^bonyl}-l t 23,4-tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 57b on a 0.58 mmol scale following the method descibed for If. 
The product was isolated in 65% yield (219 mg) after flash chromatography on silica gel 
(eiuant EtOAcmexane:AcOH 65:35:1 v/v/v). 
HPLC System A t R =17.7* >99% 
Mass spec (FAB) m/e=582 [M+H] + 
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EXAMPLE 58 




58a Methyl (3R)-2-{(2IUS)-l-/m.butyloxycarbony|.3-phenyl-pyiToUdine-2- 
carbonyl}-1^3,4-tetrahydroisoquinoiine-3-acetate. 

This was prepared from Ic on a 0.17 mmol scale following the method described for Id 
using l-fm-butyloxycarbonyl-3-phenyl-pyrroUdine-2-carboxyUc acid (J.Y.L. Chung etal, 
J.Org.Chem., 55.270,1990) instead of N-BOC-O-benzyl-threonine. The product was 
isolated in 75% yield and used without further purification. 
Rf (EtOAcrpeL ether 50:50 v/v) 0.18 
lH NMR 8 1.28. 1.40, 1.48 (9H.3s); 3.59, 3.66 QHOs) 

58b Methyl (3R)-2-{(2R.3SM-((2RM-tert-butyloxycarl>on^ 

carbonyl).^phenyi-pyiTolidine-2-carbonyl}-l^ 
acetate. 

This was prepared from 58a on a 0.098 mmol scale following the method described for 
48b. The product was isolated in 78% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 50:50: 1 v/v/v). 
Rf (EtOAc:peL etherAcOH 60:40: 1 v/v/v) 0. 15 
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58c (3R)-2-{(2R3S)-l-((2R)-l.tert-Butyloxycarbonyl-2J.dihydroindole-2Karbonyl)- 
3-phenyi-pyrrolidine-2-carfaonyi }- 1.23.4-tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 58b on a O.077 mmol scale following the method described tor 
If. The product was isolated in 83% yield (41 mg) without chromatography. 
HPLC System B t R =13.9' >99% 
Mass spec (FAB) m/e=6l0 [M+HI+ 

EXAMPLE 59 




59a Methyl (3R)-2-{(2R.4S)-l-te/t-butyloxycarbonyl-4-phenylttdo-pyrTolidine-2- 
carbonyl}-lA3,4-tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 26a on a 0.48 mmol scale following the method described for 
Id using (2R4S)-l-ttrx-butyloxycarbonyl^phenyltMo-pyrroHdine-2-carboxyUc acid (J. 
Krapcho et al, JMecLChem., 31,1 148, 1988) instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 40% yield after flash chromatography on silica gel (eluant 
EtOAc.hexane 50:50 v/v). 
Rf (EtOAcmexane 60:40 v/v> 0.43 
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59b Methyl (3R)-2-{(2R.4S)-l.((2R).l-/m.butyloxycarbonyl-23-dihydroindole-2. 

carbonyO^phenylttiio-pyrrolidine-^ 

carboxylate. 

This was prepared from 59a on a 0.20 ramol scale Mowing the method described for 
48b. The product was isolated in 61% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 50:50 v/v). 
Rf (EtOAcihexane 55:45 v/v) 0.42 

59c (3R)-2-{(2R.4SM-((2R)-l-tert-Butyioxy^ 

4-phenylttio-pviroKdiTO-2-car^^ 

acid. 

This was prepared from 59b on a 0.12 mmol scale following the method described for 
If. The product was isolated in 43% yield (32 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 85:15:1 v/v). 
HPLC System A t R =20.5* >98% 
Mass spec (FAB) m/e=627 [M+H] + 

EXAMPLE 60 
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60a Methyl (3R)-2.{(2R.4S)-l-tert-butyioxycarbonyI^phenylthio.pyrn)Jidine-2- 
carbonyl}-l,23.4-tetraliydroisoquinoline-3-acetate. 

This was prepared from 1c on a 0.48 mmoi scale following the method described for Id 
using (2R,4S)-l-feir-butyloxycarbonyl^phenyltWo-pyrrolidine-2-carboxylic acid instead 
of N-BCX:-0-benzyl-threonine. The product was isolated in 61% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 50:50 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.39 

60b Methyl (3R)-2-{(2R.4SM-((2R)-l^rt-butylox 

cartonyO^phenylthio-pyiroUdine-^ 

acetate. 

This was prepared from 60a on a 0.29 mmol scale following the method described for 
48b. The product was isolated in 77% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 55:45 v/v). 
Rf (EtOAc±exane 60:40 v/v) 0.40 

60c (3R)-2-{(2R,4S)-l-((2R)-l-tert-Butyloxycarbonyl-2, 
4*phenylthio-pyiTolidine-2-carbonylM 

This was prepared from 60b on a 0.22 mmol scale following the method described for 
If. The product was isolated in 64% yield (91 mg) after flash chromatography on silica 
gel (eluant EtOAcmexanerAcOH 70:30:1 v/v). 
HPLC System A t R =20.9' >99% 
Mass spec (FAB) m/e=642 [M+HJ+ 
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61a Methyl (3R)-2-{(2IL4R).l.te/t.butyloxycartonyl^phenyltMo.pyiToUdine-2- 
carbonyl}.lA3,4-tetrahydroisoquinpline-3-carboxylate. 

This was prepared from 26a on a 0.40 raraol scale following the method described for 
Id using (2R.4R)-l-fm-butyloxy<wbonyl^phenyithio-pyrroUdine-2-carboxylic acid (J. 
Krapcho et al. JMecLChem., 31,1 148,1988) instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 60% yield after flash chromatography on silica gel (eluant 
EtOAcrpeL ethenAcOH 40:60:2 v/v/v). 

61b Methyl (3R)-2-{(2R,4R)-l-((2R).l-/ert-butyloxyc^ 

carbonyi)^ph«mylthio-pyrroIidm^ 

carboxylate. 

This was prepared from 61a on a 0.24 mmol scale following the method described for 
48b. The product was isolated in 48% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 40:60 v/v). 
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61c (3R)-2-{(2R4R)-l-((2R)-l-/ert-Butyioxycart^ 

4-phenylthio-pyrrolidine-2^^bonyl}-l^,3.44eti^ydroisoquinoline-3-carboxyiic 
acid. 

This was prepared from 61b on a 0.12 mmol scale following the method described for 
If. The product was isolated in 69% yield (50 mg) after recrystallization from 
EtoO/hexane. 

HPLC System B ^=15.0' >98% 
Mass spec (FAB) m/e=628 [M+H] + 

EXAMPLE62 




62a Methyl (3R)-2-{(2R,4R)-l-^rr-butylox>xarbonyl^benz>loxy-pyrrolidine-2- 
carbonyl}-lA3,4-tetrahydroisoquinoiine-3-carboxylate. 

This was prepared from 26a on a 0.68 mmol scale following the method described for 
Id using (2R,4R)-l-fm-buryloxycarbonyl^benzyloxy^yrrolidine-2-carboxylic acid (J. 
Krapcho etal, JMedChem., 31,1148.1988) instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 43% yield after flash chromatography on silica gel (eluant 
EtOAcrhexane 50:50 v/v). 
Rf (EtOAcrhexane 60:40 v/v) 0.38 



WO 93/20099 



PCT/GB93/00614 



95 



62b Methyl (3R)-2-{(2R.4R)- 1-((2R)- l-/m.butyIoxycarbonyl-23.dihydroindole-2- 

carbonyl)-4-benzyJoxy.pyrroiidine.2.carbonyi}.l^,4-tetrafaydroisoqiiinoiine-3- 
carboxylate. 

This was prepared from 62a on a 0.30 mmol scale following the method described for 
48b. The product was isolated in 35% yield alter flash chromatography on silica gel 
(eluant EtOAchexane 55:45 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.36 

62c (3R)-2-{(2R,4R).l.((2R).l./m.Butyloxycarbonyl.2>dihydn)indole-2w^boiiyl^ 
4-benzyioxy-pyiroUcUne-2-carbonyl}-l^^ 



This was prepared from 62b on a 0.11 mmol scale following the method described for 
If. The product was isolated in 29% yield (20 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 90:10:1 v/v). 
HPLC System A t R =8.8' >98% 
Mass spec (FAB) m/e=626 [M+H]+ 



acid. 



EXAMPLE 63 



;-Q 





H 3 C, 
H 3 C 



OH 



3 N ^V^i 



63a 



o 



% CH 3 




63c 
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63a Methyl (3R)-2-{(2R,4R)-l-/m-butyIoOT^ 
carbonyl}-1^.4-tetrahydroisoquinoiine*3-carboxylate. 

This was prepared from 26a on a 0.59 mmol scale following die method described for 
Id using (2R.4R)-l-terr-buiyioxycarbonyi^phenoxy-pyn-oUdine-2-carboxylic acid (J. 
Krapcho et al. J.MecLChem.. 31.1148,1988) instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 39% yield after flash chromatography on silica gel (eluant 
EtOAcrpeL etherrAcOH 40:60:2 v/v/v). 

63b Methyl (3R)-2-{(2R.4RH^(2RM^^^^ 

carbonyI)^phenoxy-pyrroUdine-2-carbonyl}-l^ 

carboxylate. 

This was prepared from 63a on a 0.35 mmol scale following the method described for 
48b. The product was isolated in 20% yield after flash chromatography on silica gel 
(eluant EtOAcrpeL ether 40:60 v/v). 

63c (3R)-2-{(2R»4RM-((2R)-lW*fT-Bu^ 

4-phenoxy-pyrrotidine-2-carbonyl}-l acid. 

This was prepared from 63b on a 0.07 mmol scale following the method described for 
If. The product was isolated in 61% yield (26 mg) after recrystallization from 
MeOH/H 2 0. 

HPLC System B t R =13.2' >98% 
Mass spec (FAB) m/e=612 [M+H1+ 
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EXAMPLE 64 




64a Methyl (3R)-2-{(2R.4R).l./err-butyloxycarbonyl-4-phenyl-pyrrolidine-2- 
carbonyl}-1^3.4*tetrahydroisoquinoljne-3-acetate. 

This was prepared from lc on a 0.24 ramol scale following the method described for Id 
using (2R.4S)-l-rm-buryloxycarbonyl-4-phenyl-pyrrolidine-2-carboxylic acid (J. 
Krapcho et al, JMetLChem., 31. 1 148.1988) instead of N-BOC-O-benzyl-threonine. The 
product was used without further purification assuming a yield of 100%. 
Rf (EtOAcrpeL ether 30:70 vN) 0. 1 1 

64b Methyl (3R)-2-{{2R,4R)-l-((2R).l./e/t-butyloxycarbonyl-2.3-dihydroindole-2- 

carbonyI)-^phenyl-pyrrolidine-2-carbonyl}-1^^.4-tetrahydroisoquinoline-3- 
acetate. 

This was prepared from 64a on a 0.24 mmol scale following the method described for 
48b. The product was isolated in 33% yield after flash chromatography on silica gel 
(eluant EtOAcrpeL ethenAcOH 40:60:1 v/v/v). 
Rf (EtOAcpet. ethenAcOH 40:60: 1 ) 0.09 
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64c f3R)-2-{(2R.4R)-l.((2R).l.te/t-ButyioxycarbonyI-2J-dihydroindoIe-2-carbonyl)- 
4-phenyl-pyrroUdine-2-carbonyI}-1.23.4-tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 64b on a 0.08 ramoi scale following the method described for 
If. The product was isolated in 100% yield (54 ragj without chromatography. 
HPLC System B t R =15.4' >98% 
Mass spec (FAB) m/e=610 [M+H]+ 

EXAMPLE 65 




65a Methyl. (3R)-2-{(2R.4S)-I-teft-butyloxycarbonyl-4.phenyl-pyrrotidine-2- 
carbonyl}-lA3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from lc on a 0.24 mmol scale following the method described for Id 
using (2R,4R)-l-rm-buryloxycarbonyi^phenyl-pyrroUdine-2-carboxylic acid (J. 
Krapcho et al, JMeeLChem., 31.1 148. 1988) instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 78% yield and used without further purification. 
Rf (EtOAcrpeL ether 30:70 v/v) 0. 1 1 
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65b Methyl (3R)-2.{(2R.4S).l.((2R).l-te/t-butyioxycarbonyl-23.dihydroindole-2. 

carbonyl).4.phenyl-pyrrolidine-2-carbonyl}.1.23,4-tetrahydroisoquinoline-3- 
acetate. 

This was prepared from 65a on a 0.31 ramoi scale following the method described for 
48b. The product was isolated in 74% yield after flash chromatography on silica gel 
(eluant EtOAc:pet. ethenAcOH 30:70:1 v/v/v). 
Rf (EtOAc:pet. ether:AcOH 25:85:1) 0.10 

65c (3R)-2-{(2R,4S)-l-((2RM-fm-Butyloxyc^ 

4-phenyl-pyiroUcMne.2^rbonyl}.l^J.4-teti^ydroisoqiunoline.3-aceticacid. 

This was prepared from 65b on a 0.30 ramol scale following the method described for 
If. The product was isolated in 79% yield ( 149 mg) without chromatography. 
HPLC System B tR=14.8' >95% 
Mass spec (FAB) m/e=610 [M+H] + 



EXAMPLE 66 




66c 



WO 93/20099 



PCT/GB93/00614 



100 

66a Methyl (3R)-2-{(2R.4S)-l^m-butyto^ 
carbonyI}-l^*4-tetrahydroisoquinoiine-3-carboxylate. 

This was prepared from 26a on a 0.66 ramoi scale following the method described for 
Id using (2R,4SM-rm-butyloxycarbonyl^ acid (J. 

Krapcho et aU J.Med.Chem. 9 31.1148,1988) instead of N-BOC-O-benzyi-threonine. The 
product was isolated in 55% yield after flash chromatography on silica gel (eiuant 
EtOAcrpeL ethenAcOH 30:70:1 v/v/v). 

66b Methyl (3R)-2-{(2R.4S)-M(2RM-fm-butylow 

(^bonyl)^benzyI-pyiToH(Une«2K2r^^ 

carboxylate* 

This was prepared from 66a on a 0.35 mmol scale following the method described for 
48b. The product was isolated in 33% yield after flash chromatography on silica gel 
(eiuant EtOAcpeL ethenAcOH 30:70:1 v/v/v). 

66c (3R)-2-{(2R,4S)-l-((2RM-tert-B^ 
4-benzyl-pyrrolidine-2-carbonyl}-l^Atet^ 

This was prepared from 66b on a 0.11 mmol scale following the method described for 
If. The product was isolated in 63% yield (43 mg) after recrystallizaiion from 
MeOH/ffrO. 

HPLC System B ^=14.6' >95% 
Mass spec (FAB) m/e=610 [M+H] + 
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67a Ethyl (2R^S)-l-/m-butyloxycarbonyi-5-phenyl-pyrro]idine-2-carboxylate. 

To a solution of 30a (290 rag, 1.32 mraol) in CH2CI2 (10 mL) was added di-rerr-butyl 
pyrocarbonate (576 mg, 2.64 ramol), and the mixture was stirred at room temperature for 
3 hrs. The solvent was evaporated in vacuo, and the residue was purified by flash 
chromatography on silica gel (eluant EtOAc:pet ether 15:85) to give the tide compound 
(400mg,95%). . 
Rf (EtOAcrpeL ether 15:85) 0.35 

67b (2RoS)-l-/m-Buryioxycarbonyl-5-phenyl-pyrrolidine-2-carboxylic add. 

This was prepared from 67a on a 1.25 mmol scale following the method described for 
If. The product was isolated in 93% yield and used without further purification. 

67c 2-{(2R5S)-l-/err-Butyioxycarbonyl-5-phenyi-pyrroIidine-2-carbonyl}-l^ 1 3,4> 
tetrahydroisoquinoiine. 

This was prepared from 67b and tetrahydroisoquinoiine on a 0.38 mmol scale following 
the method described for Id. The product was isolated in 74% yield after flash 
chromatography on silica gel (eluant EtOAepet. ether 30:70 v/v). 
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67d 2-{(2RJS).l-((2R)-l-£e/T-ButyioxycarbonyI-23-dihydroindoie-2-carbonyl)-5- 
phenyl-pyiToliiMne-2^carbonyl}-1^3.4-tetrafaydroisoquinoUne. 

This was prepared from 67c on a 0.28 mmol scale following ihe method described for 
48b. The product was isolated in 64% yield (98 mg) after flash chromatography on silica 
gel (eluant EtOAcpet. ether 40:60 v/v). 
HPLC System A t R =25.0' >99% 
Mass spec (FAB) ra/e=552 [M+H] + 



EXAMPLE 68 




68a Methyl (3R)-2-{(2R^Vl-/m-bntyloxycartonyl-5.phenyl-pyrroUdine.2. 
carbonyl}-1^3,4-tetrahydroisoquinoiine-3^arboxylate. 

This was prepared from 67b and 26a on a 0.27 mmol scale following the method 
described for Id. The product was isolated in 56% yield after flash chromatography on 
silica gel (eluant EtOAcpet. ether 25:75 v/v). 
lH NMR 8 1.13 (9H.s); 3.63 (3Rs); 5.69 (lH.U=4Hz) 

68b Methyl (3R)-24(2R^SW(2R)-l-tert.butyIoxycarbonyl.23-dJhyciroindo^ 
carlionyI)-5-phenyl-pyrrolidta^ . 
carboxylate. 

This was prepared from 68a on a 1.0 mmol scale following the method described for 
48b. The product was isolated in 68% yield (415 mg) after flash chromatography on } 
silica gel (eluant EtOAcpet. ether 40:60 v/v). 
HPLC System A t R =24.7" >99% 
Mass spec (FAB) m/e=610 [M+H] + 
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EXAMPLE 69 



68b 




Q 



69(3R)-2-{(2R^S)-l-((2R)-l.<e/t.Butyloxycarbonyl.23-dihydroindole.2.carbonyl>5- 
phenyJ-pyrroIidine-2-carbonyl }-1^3,4-tetrahydroisoquinoline-3-carboxylic acid. 

This was prepared from 68b on a 0.13 mmol scale following the method described for 
If. The product was isolated in 50% yield (38 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 60:40:2 v/v/v). 
HPLC System A t R =14.9' >98% 
Mass spec (FAB) ra/e=618 [M+Na]+ 



70(3R)-2-{(2R^S)-l-((2R)-l-tert-Butyloxycarbonyl.2,3-dihydroindole-2-carbonyl).5- 
phenyl-pyrrolidine-2-carbonyI}-l,23,4-teti^ 

To an ice-cold stirred solution of 69 (107 rag, 0.18 mmol) and pentafluorophenol (37 
mg, 0.2 mmol) in CH2CI2 (10 mL) was added WSCD.HC1 (478 mg, 0.4 mmol). The 
mixture was stirred at 0°C for 1 nr.. then c. aqueous NH3 (0.5 mL) was added and 
vigorous stirring was continued for 3 nr. The mixture was partitioned between EtOAc 
and H2O, and the organic phase was washed with 10% KHSO4, satd. KHCO3 and brine, 
filtered (Whatman R IPS phase separator), and concentrated in vacuo. The residue was 



EXAMPLE 70 



69 




70 
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purified by flash chromatography on silica gel (eluant EtOAcrpeL ethenAcOH 55:45:2 
v/v/v) to give the title compound (87 rag, 81%). 
HPLC System A t R =20.1' >99% 
Mass spec (FAB) m/e=595 [M+H] + 

EXAMPLE 71 




71a Methyl N-{(3R)-2-{(2R£S)-l-((^^ 

carbonyl>5-phenyl-pyrrolidine-2-carbonyIH 
carbonyi}-glytinate* 

This was prepared from 69 on a 0.30 mmol scale following the method described for 
38b. The product was isolated in 85% yield after flash chromatography on silica gel 
(eluant EtOAcrpet ether 65:35 v/v). 

71b N-{(3R)-2-{(2R3SH-((^^ 

carbonyi)-5-phenyl-pyirotfdine-2*OT 

carbonyl}-glycine. 

This was prepared from 71a on a 0.26 mmol scale following the method described for 
If. The product was isolated in 7 1% yield ( 120 mg) after flash chromatography on silica 
gel (eluant EtO Ac: AcOH 100:2 v/v). 
HPLC System A t R =18.4' >99% 
AAA Peptide content=76% 
Mass spec (FAB) m/e=653 [M+H1+ 
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EXAMPLE 72 




72a (2RH-Neopentyloxycarbonyl-2 J-dihydroindoIe-2-carboxyIic add. 

To an ice-cold stirred solution of neopentyi alcohol (88mg, 1 ramol) in CH2 a 2 ( 5 »W 
was added uiphosgene (110 rag, 0.37 mmol) and pyridine (84 \iL. 1.02 mmol). The 
mixture was allowed to warm to room temperature and stirred for 1 nr. then cooled to 
0°C. A solution of methyl (2R)-23-dihydroindole-2-carboxylate hydrochloride (107 mg, 
0.5 mmol) and diisopropylethylamine (90 uL, 0.45 mmol) in CH2CI2 (2 mL) was added 
and the mixture was stirred at room temperature for 3 nr. The solvent was removed in 
vacuo and the residue was taken up in EtOAc. The solution was washed with IM HC1 
(x3) and brine, filtered (Whatman* IPS phase separator), and concentrated in vacuo. The 
residue was taken up in dioxan ( 10 mL) and a solution of LiOH (24 mg, 1 mmol) in HoO 
(2 mL) was added. The mixture was stirred at room temperature for 90 min.. then the 
solvent was evaporated in vacuo and the residue was partitioned between EtOAc and 10% 
aq. KHSO4. The organic phase was washed with brine, filtered (Whatman 11 IPS phase 
separator), and concentrated in vacuo to give the title compound (90 mg. 62%) which was 
used without further purification. 
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72b Methyl (3R)-2-{(2R.5SM-((2R)-l-neopentylox^ 

carbonyI)-5-phenyl-pyrrolidine-2-carbonyi}-1^3.4-tetrahydroisoquinoline-3- 

carboxyJate. 

This was prepared from 68a and 72a on a 0.29 ramol scale following the method 
described for 48b. The product was isolated in 507c yield after flash chromatography on 
silica gel (eluant EtOAcrpct. ether 35:65 v/v). 

72c (3R)-2-{(2R.5S)-M(2R)-l-Neopentyloxycarbo 
5-phenyl-pyiroHdine-2.carbonylM43,4-te^ 

This was prepared from 72b on a 0.14 mmoi scale following the method described for 
If. The product was isolated in 81% yield (69 mg> after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 60:40:2 v/v/v). 
HPLC System A ^=22.4' >95% 
Mass spec (FAB) m/e=610 [M+H] + 

EXAMPLE 73 
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73a (2R)-l-Isopropyloxycarbonyl-2,3-dihydroindole-2-carboxylic acid. 

This was prepared from isopropanol on a 0.5 mmol scale following the method 
described for 72a. The product was isolated in 80% yield and used without further 
purification. 

73b Methyl (3R)-2.{(2R.SS).l.((2R)-l-isopropyloxycarbonyl-2.3-dihydroindole-2- 

carbonyl)-5-phenyl-pyiroli(Une-2-carbonyl}-l,2^,4-tetrahydroisoqiiinoline-3- 

carboxyiate. 

This was prepared from 68a and 73a on a 0.33 mmol scale following the method 
described for 48b. The product was isolated in 59% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 45:55 v/v). 

73c (3R)-2-{(2R^S)-l-((2R)-l-Isopropyloxycarbonyl.23-dihydroindole.2-carbonyI)- 
5-pheny|.pyrroUdine-2-carbonyl}.1^3AtetrahydroisoquinolineOK^boxylicacid. 

This was prepared from 73b on a 0.19 mmol scale following the method described for 
If. The product was isolated in 63% yield (70 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 60:40:2 v/v/v). 
HPLC System A t R sl8.5' >90% 
Mass spec (FAB) m/e=582 [M+H]+ 
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EXAMPLE 74 




74a (2RM-CycIohexyloxycarbonyi-2 J3-dihydroindoIe-2-carboxyiic acid. 

This was prepared from cyclohexanol on a 0.5 mmol scale following the method 
described for 72a. The product was isolated in 72% yield and used without further 
purification. 

74b Methyl (3RV2^(2R3S)-H(2RM^ydo^ 

carbonyl)-5-phenyi-pyrroUdm^ 

carboxylate. 

This was prepared from 68a and 74a on a 0.27 mmol scale following the method 
described for 48b. The product was isolated in 73% yield after flash chromatography on 
silica gel feluant EtOAcrpet ether 35:65 v/v). 

74c (3R)-2-{(2R^SM-((2RH^ 
carbonyl)-5-phenyl-pyrrotfdine-2^ 
carboxyiic acid. 

This was prepared from 74b on a 0.20 mmol scale following the method described for 
If. The product was isolated in 84% yield (104 mg) after flash chromatography on silica 
gel feluant EtOAc:peL ethenAcOH 55:45:2 v/v/v). 
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HPLC System A t R =23.0' >957r 
Mass spec (FAB) ra/e=621 [M+H1+ 

EXAMPLE 75 




75a (2R)-l-(2-Adamantyl)oxycartony|.2^ihydroindoIe-2-carboxylic acid. 

This was prepared from 2-adamantanoi on a 0.5 mmol scale following the method 
described for 72a. The product was isolated in 80% yield and used without further 
purification. 

75b Methyl (3R)-2-{(2R^S)-l-((2R)-l-(2-adamantyl)oxycarbonyl-2^-diliydroindole- 

2-carbonyl)-5-phenyl.pyrTOlidine-2<arbonyl}-l^J,4-tetrahydroisoqiunoline-3- 

carboxylate. 

This was prepared from 68a and 75a on a 0.33 mmol scale following the method 
described for 48b. The product was isolated in 29% yield after flash chromatography on 
silica gel feluant ElOAc:peL ether 35:65 v/v). 
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75c (3R)-2-{(2R.5S)- l-((2R).l.(2.Adamantyi)oxycarbonyl-23-dihydroindoie.2. 
car bonyI)-5-phenyI- pyrrolidine-2-carbonyi }- 1*2,3*4- tetrahy droisoquinoline-3- 
carboxylicatid. 

This was prepared from 75b on a 0.09 ramol scale following the method described for 
If. The product was isolated in M7o yield (49 mg) after Hash chromatography on silica 
gel (eluant EtOAcipeL ether:AcOH 55:45:2 v/v/v). 
HPLC System A t R =27.9' >98% 
Mass spec (FAB) m/e=674 [M+H]+ 



EXAMPLE 76 




76a (2R)-I-/m-ButyIcarbamoyl-23-dihydroindole-2*carboxylic acid. 

To an ice-cold stirred solution of methyl (2R)-2.3-dihydroindole-2-carboxylate 
hydrochloride (107 rag, 0.5 mmol) and diisopropylethylamine (110 jiL, 0.6 mmol) in 
CHoCb (2 mL) was added tert-butylisocyanate (120 rag, 1.2 mmol). The mixture was 
allowed to warm to room temperature and stirred for 6 days then the solvent was removed 
in vacuo and the residue was taken up in EtOAc. The solution was washed with 1 AT HC1 
(x3) and brine, filtered (Whatman R IPS phase separator), and concentrated in vacuo. The 
residue was taken up in dioxan (10 raU and a solution of LiOH (24 mg, 1 mmol) in H2O 
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(2 mL) was added. The mixture was stirred at room temperature for 90 min., then the 
solvent was evaporated in vacuo and the residue was partitioned between EtOAc and 10% 
aq. KHSO4. The organic phase was washed with brine, filtered (Whatman* IPS phase 
separator), and concentrated mi vacuo to give the tide compound (120 mg, 91%) which 
was used without further purification. 

76b Methyl (3R)-2-{(2R^S)-l-((2R).l-/m.butylcarbamoyl.2,3.dihydroindoIe-2- 

carbonyl)-5-phenyl-pyiTolidine-2-carbonyl}.1.2^,4-tetrahydroisoquinoline-3- 
carboxyiate. 

This was prepared from 68a and 76a on a 0.37 mmol scale following the method 
described for 48b. The product was isolated in 13% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 50:50 v/v). 

76c (3R).2-{(2R£SM-((2R)-l-tert.Butylcari>^^ 
phenyl-pyirolidine~2kCTbonylMA3Atet^ 

This was prepared from 76b on a 0.05 mmol scale following the method described for 
U. The product was isolated in 67% yield (20 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet ether:AcOH 75:25:2 v/v/v). 
HPLC System A t R =l2.2' >98% 
Mass spec (FAB) m/e=595 [M+H] + 

EXAMPLE 77 
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77a Methyl (3R)-2-{(2RjS)-l-((2R)-l-/m-butylacetyl-23-dihydroindole-2- 

carbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-l^J.4-tetrahydroisoquinoline-3- 

carboxylate. 

This was prepared from 68b on a 0.18 mraol scale following the method described for 
52a. The product was isolated in 81% yield after flash chromatography on silica gel 
(eluant EtOAcrpet. ether 40:60 v/v). 

77b (3R)-2-{(2R^S).l-((2RM^rt-Butylace^ 

phenyl-pyrroiidine-2-carbonyl}-l^,4-tetrahydroisoquinoiine-3<arboxyBcad 

This was prepared from 77a on a 0.14 mmol scale following the method described for 
If. The product was isolated in 82% yield C68 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 60:40:2 v/v/v). 
HPLC System A t R =20.0' >99% 
Mass spec (FAB) m/e=594 [M+H] + 

EXAMPLE 78 
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78a Methyl (3R)-2.{(2R^S)-l-/«/t.butyIoxycarbonyl-5-phenyl-pyrroiidine-2. 
carbonyl}-1.23,4-tetrahydroisoquinoiine-3-acetate. 

This was prepared from lc and 67b on a 0.58 mmol scale following the method 
described for Id. The product was isolated in 87% yield after Hash chromatography on 
silica gel (eluant EtOAcpet. ether 25:75 v/v). 

78b Methyl (3R)-2-{(2R.5S)-l-((2RM-tert-butyloxycarbon^ 

carbonyl).5-phenyl-pyrrolidin*^ 

acetate. 

This was prepared from 78a on a 0.36 mmol scale following the method described for 
48b. The product was isolated in 98% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 40:60 v/v). 

78c (3R)-2-{(2R^SMK(2R)-l^m-Butyloxycarbo^ 
5-phenyl-pyxroHdiiie-2-carbonylM 

This was prepared from 78b on a 0.35 mmol scale following the method described for 
If. The product was isolated in 45% yield (95 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet ethenAcOH 60:40:3 v/v/v). 
HPLC System A ^=15.7' >99% 
Mass spec (FAB) m/e=610 [M+H1+ . 
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EXAMPLE 79 




79a Ethyl (2R3SH-((2R)-l-ferr-butyloxyc^ 
phenyl-pyrroIidine-2-carboxylate* 

This was prepared from 30a on a 1.37 mmoi scale following the method described for 
48b. The product was isolated in 86% yield after flash chromatography on silica gel 
(eluant EtOAcrhexane 35:65 v/v). 
Rf (EtOAcrhexane 40:60 v/v) 0.29 
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79b (2R^S)-l-((2R)-l-/m-ButyIoxycarbonyl-23-dihydroindole-2-carbonyl)-5- 
phenyl-pyrrolidine-2-carboxylic acid. 

This was prepared from 79a on a 1.18 mmol scale following the method described for 
If. The product was isolated in 66% yield and used without further purification. 
Rf (EtOAc:hexane:AcOH 80:20:2 v/v/v) 0.31 

79c Methyl N-{(3R)-2-/m-butyloxycarbonyi-l f 23,4-tetrahydroisoquinoiine-3- 
acetylj-prolinate. 

This was prepared from lb on a 1.25 mmol scale in two steps, lb was hydrolysed 
following the method described for If. and the crude acid was coupled to ProOMe 
following the method described for Id. The product was isolated in 86% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 60:40 v/v). 
Rf (EtOAcmexane 60:40 v/v) 0.23 

79d Methyl N-{(3R).2-{(2Il5S)-l-((2R)-l^/t-butyloxycarbonyl-23Miihydroindole.2. 

carbonyl)-5-phenyl-pyrrolicb'ne-2-carbon^ 

proiinate. 

This was prepared from 79c on a 0.14 mmol scale in two steps. 79c was deprotected 
following the method described for lc, and the crude amine was coupled to 79b following 
the method described for Id. The product was isolated in 100% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 80:20 v/v). 
Rf (EtOAc:hexane 80:20 v/v) 0. 19 

79e N-{(3R)-2-{(2R3SH-((2R)-l-/m-Butyloxycarbon^ 

carbonyl)-5-phenyl-pyrrohdine-2^arbonylH 
proline. 

This was prepared from 79d on a 0.14 mmol scale following the method described for" 
If. The product was isolated in 45% yield (45 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A t R =!8.5' >98% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=707 [M+H] + 
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EXAMPLE 80 




80a Methyl N-{(3R)-2-/ert-butyloxycarbonyl-1^3,4-tetrahydroisoquinoIine-3- 
aceryI}-D-proIinate. 

This was prepared from lb on a 1.25 mmol scale following the method described for 
79c using D-ProOMe. The product was isolated in 43% yield after flash chromatography 
on silica gel (eluant EtO Aehexane 70:30 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.27 
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SObxYlethyl N-{(3R)-2.{(2R.5S)-l-((2R)-l-/ert-butyloxy^ 

carbonyI)-5-phenyl-pyrrolidine-2-carbonyl}-1.2A4-tetndw^ 

D-proiinate. 

This was prepared from 80a on a 0.13 mmoi scale following the method described for 
79d. The product was isolated in 100% yield after flash chromatography on silica gel 
(eluant EtOAcrhexane 80:20 v/v). 
Rf (EtOAc:hexane 80:20 v/v) 0. 18 

80c N-{(3R)-2-{(2R,5S)-l.<(2RM-f<?rt-Butylox^^ 

c^bonyl)-5-phenyl-pyrrolidine'2-carbonyl}-l^A4-tetrahydroisoquinoline-3-acetyl}- 
D'proline. 

This was prepared from 80b on a 0.13 mmol scale following the method described for 
If. The product was isolated in 50% yield (49 mg) after flash chromatography on silica 
gel (eluant CHCl3:MeOH:AcOH 50:2:1 v/v/v). 
HPLC System A ^=17.8' >98% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=707 [M+H] + 

EXAMPLE 81 




81a 81b 



81a Methyl (3R)-2-{(2R^S)-l-((2R)-l-neopentyloxyc^ 

carbonyl)-5-phenyl.pyrroIidine-2.carbonyl}-l^ t 4-tetrahydroisoquinoline-3- 
acetate. 

This was prepared from 78b on a 0.27 mmol scale in two steps. 78b was deprotected 
following the method described for lc and the crude amine was reacted with neopentyl 
chloroformate following the method described for 72a (excluding the final hydrolysis). 
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The product was isolated in 70% yield alter flash chromatography on silica gel (eluant 
EtOAcrpeL ether 25:75 v/v). 

81b (3R)-2-{(2R^S)-l-((2R)-l-NeopentyioxycarbonyW 
5-phenyl-pyrroiidine-2-carbonyl}-l^J.4-tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 81a on a 0.19 mmol scale following the method described for 
If. The product was isolated in 70% yield (82 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 50:50:2 v/v/v). 
HPLC System B ^=17.5' >95% 
iMass spec (FAB) m/e=624 [M+H1+ 

EXAMPLE 82 




82a 82b 



82a Methyl (3R)-2-{(2R^S)-l.((2R).l.cydohexyIoxycarbonyI-23-dihydroindole-2- 

carbonyI)-5-phenyI-pyiTolidine-2-carbonyl}.1^3.4-tetrahydroisoquinoline-3- 

acetate. 

This was prepared from 78b on a 0.27 mmol scale following the method described for 
81a using cyclohexanol instead of neopentyl alcohol. The product was isolated in 62% 
yield after flash chromatography on silica gel (eluant EtOAc:pet ether 20:80 v/v). 

82b (3R)-2-{(2R^S)-l-((2RM-CydohexyloxycarbonyI-2J-dihydroindole-2- 

carbonyl)-5-phenyl-pyrroIidine-2-carbonyi}-l^J.4-tetrahydroisoquinoline-3-acetic 

acid. 

This was prepared from 82a on a 0.17 mmol scale following the method described for 
If. The product was isolated in 82% yield (86 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 50:50:2 v/v/v). 
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HPLC System B t R =18.1' >98% 
Mass spec (FAB) m/e=636 [M+H1+ 



EXAMPLE 83 




83a Methyl (3RW(2R^SM^(2RM^2-adainan^ 

2<art>onyI)-5-phenyl-pyiToBdin*2^^ 

acetate. 

This was prepared from 78b on a 0.27 mmol scale following the method described for 
81a using 2-adamantanol instead of neopentyl alcohol. The product was isolated in 72% 
yield after flash chromatography on silica gel (eluant EtOAc:pet. ether 20:80 v/v). 

83b (3R)-2-{(2RJS)-l-((2R)-H2-Adainantyl)ox . 

carbonyl)-5-phenyl-pyTrolidine-i«3^ 

add. 

This was prepared from 83a on a 0.19 mmol scale following the method described for 
If. The product was isolated in 66% yield (88 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet ethenAcOH 50:50:2 v/v/v). 
HPLC System B t R =2i.4' >99% 
Mass spec (FAB) m/e=687 [M]+ 
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84a (3R)-l^,4.Teti^ydro-benztnisoqiiinoline-3H^oxyUc acid hydrochloride. 

A mixture of D-3-(l-naphthyi)-alanine (5 g, 23.2 mmoi). 37% formalin (9 mL) and 
cone. HC1 (40 mL) was heated on a steam bath for 30 min. with occasional swirling. 
Further formalin (6 mL) and HC1 (15 mL) were added and heating was continued for 3 
hrs. The mixture was cooled to 4°C and allowed to stand for 2 hrs. The solid product 
was collected, washed with cold H2O and acetone, and dried over KOH to give the tide 
compound (3.2 g, 52%). 

84b Methyl (3RM£3,4-tetrahydro-benz(/|is^ hydrochloride. 

This was prepared from 84a on a 6.05 mmol scale following the method described for 
26a. The product was isolated in 43% yield after flash chromatography of the free amine 
on silica gei (eiuant EtOAc) and stored as the hydrochloride. 
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84c Methyl (3R)-2-{(2Ri»S).l./m-butyloxycarbonyi-5-plieny|.pyrrolidine.2- 
carbonyI}-1.2.3,4-tetrahydro-b€nz[/]isoquinoiine-3-carboxylate. 

This was prepared from 67b and 84b on a 0.50 mmol scale following the method 
described for Id. The product was isolated in 82% yield after Hash chromatography on 
silica gel (eluant EtOAc:pet ether 30:70 v/v). 

84d Methyl (3R)-2-{(2R^S)-l-((2RVl./m-butyloxycarbonyI.23.dihydroindole-2. 

carbonyl)-5-phenyl-pyiToUcUne-2<arbonylM 
3*carboxylate. 

This was prepared from 84c on a 0.41 mmol scale following the method described for 
48b. The product was isolated in 81% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 40:60 v/v>. 

84e (3R)-2-{(2R^SM-((2R)-l.fm-Butyloxycarbo^ 
5-phenyl-pyiroticUne-2^arbonyl}-1^.4-t^ 
carboxylic add. 

This was prepared from 84d on a 0.33 mmol scale following the method described for 
If. The product was isolated in 74% yield (157 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 55:45:2 v/v/v). 
HPLC System A t R =23.0' >98% 
Mass spec (FAB) m/e=646 [M+HJ+ 
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EXAMPLE 85 




85e 85f 

85a (3R)-2-te/t-ButyloxycarbonyI- 1^3.4-tetrahydro-benz(/]isoquinoIine-3-carboxyIic 
acid. 

This was prepared from 84a on a 6.05 mmol scale following the method described for 
la. The product was isolated in 41% yield after flash chromatography on silica gel 
(eluant EtOAcrpet. ethenAcOH 35:65:2 v/v/v). 
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85b Methyl (3R)-2-/m-butyioxycarbony|.1.23.4-tetrahydro-benz(/]isoquinoline-3- 
acetate. 

This was prepared from 85a on a 2.5 mmoi scale Mowing the method described for lb. 
The intermediate diazoketone was isolated in 80% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 25:75 v/v), and the product was isolated in 75% yield 
after flash chromatography on silica gel (eluant EtOAcrpet. ether 18:82 v/v). 

85c Methyl (3R)-l,23,4-tetrahydro.benz(/]isoquinoline.3-acetate hydrochloride. 

This was prepared from 85a on a 0.49 mmol scale following the method described for 
lc. The product was used without purification assuming a yield of 100%. 

85d Methyl (3R).^{(2R^S).l^/t.butyloxycarbonyi.5.phenyl.pyrrolidine-2- 
carbonyl}-1^3,4-tetrahydro-benz[/]isoquinoline-3-acetate. 

This was prepared from 67b and 85c on a 0.49 mmol scale Mowing the method 
described for Id. The product was isolated in 81% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 30:70 v/v). 

85e Methyl (3R)-2-{(2R£SM.((2RM^rt.butyloxycart^ 

rarlronyl).5^phenyl.pyrrolidme^ 

3-acetate. 

This was prepared from 85d on a 0.40 mmol scale following the method described for 
48b. The product was isolated in 87% yield after flash chromatography on silica gel 
(eluant EtOAcrpet. ether 40:60 v/v). 

85f (3R)-2-{(2R^)-l-((2R)-l-fert-Butyloxyc^b^ 

5-phenyl-pyiTolidine-2.carbonylHJ3.4.te^ 
acid. 

This was prepared from 85e on a 0.36 mmol scale following the method described for 
If. The product was isolated in 64% yield (15 1 rag) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 55:45:2 v/v/v). 
HPLC System A t R =24. 1' >99% 
Mass spec (FAB ) m/e=560 [M+H-BOC1+ 
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86a Ethyl (2R)-2^rt-butyIoxycarbonylamino-5-oxo-6-phenyi-hexanoate. 

To a stirred solution of ethyl N-BOC-D-pyroglutamate (2.06 g, 8 mmol) in THF (10 
mL), cooled to -78°C under N2* was added dropwise a solution of benzylmagnesium 
chloride in THF (5 mU 2N % 10 mmol). The mixture was allowed to warm to room 
temperature over i hr., and was then poured into 5% aq. KHSO4. The mixture was 
extracted with EtOAc, and the organic phase was washed with satd. KHCO3 and brine, 
filtered (Whatman R IPS phase separator), and concentrated in vacuo. The residue was 
purified by Hash chromatography on silica gel (eluant EtOAcrpeL ether 30:70 v/v) to give 
the title compound (1.5 g, 54%). 
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l H NMR 8 1.28 (3H.U=7Hz); 1.47 (9H.s); 3.73 (2H.s); 4.19 (2H.qJ=7Hz) 

86b Ethyl (2R.SS)-5-benzyi-pyrrolidine-2-carboxyiate. 

A solution of 86a (1.5 g, 4.3 ramol) in CtoCh (20 raL) and TFA (20 mL) was stirred 
at 0°C for 1 nr. then concentrated in vacuo, finally with CCI4 azeotrope. The residue 
was taken up in EtOH (30 mL). To this solution was added AcOH (3 raL), then 
diisopropylethylamine (0.87 mL. 5 mmol) and finally NaBI^CN (0.82 g, 13 ramol) in 
three portions. The mixture was stined at room temperature for 3 hr.. then the solvent 
was evaporated in vacuo. The residue was partitioned between EtOAc and satd. KHCO3, 
and the organic phase was washed with brine, filtered (Whatman R IPS phase separator), 
and concentrated in vacuo. The residue was purified by flash chromatography on silica 
gel (eluant EtOAc:pet. ether 60:40 v/v> to give the tide compound (410 mg, 41%). 
l H NMR 5 1.28 (3H,tf=7Hz); 2.75 (lH,ddJ=14,7Hz); 2.89 (lH.ddJ=14,7Hz); 4.19 
(2H.q,J=7Hz) 

86c Ethyl (2R^SKM(2RM^m-butyloxycartonyI-2^ 
benzyi-pyrrolidine-2-carboxylate. 

This was prepared from 86b on a 1.76 mmol scale following the method described for 
48b. The product was isolated in 86% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ether 25:75 v/v). 

86d (2R5S)-l-((2R)-l./m.Butyloxycarbonyl-2JKlihydroindole-2-carbonyl).5. 
benzyi-pyrrolidine-2-carboxylic acid. 

This was prepared from 86c on a 1.51 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

86e Methyl (3R)-2-{(2R.5S)-l-((2R)-l-te/t-butyloxycarbonyl.23-dihydroindole-2- 
carbonyl)-5-benzyl-pyrToiidine-2-carbonyJ}-1^3.4-tetrahydroisoquinoiine-3-acetate. 

This was prepared from lc and 86d on a 0.50 mmol scale following the method 
described for Id. The product was isolated in 97% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 
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86f (3R)-2-{(2R3S)-l-((2R)-l-/c/T-ButyIoxycarbonyi-23-dihydroindoIe-2-carbonyl)- 
5-henzyl-pyrrolidine-2-carbonyl }-1.2 J.4-tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 86e on a 0.49 mmoi scale following the method described for 
If. The product was isolated in 49% yield (150 mg) after flash chromatography on silica 
gel (eluant EtOActpet. ether AcOH 60:40:2 v/v/v). 
HPLC System A t R =15.2' >99% 
Mass spec (FAB) m/e=624 [M+H1+ 



EXAMPLE 87 
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87a Ethyl (2R)-3.4-dihydro-5-(2-naphthyl)-2H-pyiToIe-2-carboxylate. 

To a stirred solution of ethyl N-BOC-D-pyroglutaraate (2.06 g, 8 mmoi) in THF (10 
mL), cooled to -78°C under N% was added dropwise a solution of 2-naphthylmagnesiura 
chloride in THF (5 mL. 2N, 10 mraol). The mixture was allowed to warm to room 
temperature over 1 nr., and was then poured into 5% aq. KHSO4. The mixture was 
extracted with EtOAc. and the organic phase was washed with satd. KHCO3 and brine, 
filtered (Whatman 11 IPS phase separator), and concentrated in vacuo. The residue was 
taken up in CH 2 C1 2 (20 mL) and TFA (20 mL) and stirred at 0°C for 1 nr. then 
concentrated in vacuo, finally with CCI4 azeotrope. The residue was taken up in satd. 
KHC03 and extracted twice with EtOAc. The combined organic phases were washed 
with brine, filtered (Whatman R IPS phase separator), and concentrated in vacuo. The 
residue was purified by flash chromatography on silica gel (eluant EtOAcrpet ether 20:80 
then 40:60 v/v) to give the title compound (605 mg, 28%). 
lH NMR 5 1.43 (3fttJ=7Hz); 4.41 (2H.qJ=7Hz); 5.04 (lHjn) 

87b Ethyl (2R5S)-5-(2-naphthyl).pyrroIidine.2-carboxylate. 

This was prepared from 87a on a 2.27 mraol scale following the method described for 
30a. The product was isolated in 56% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 30:70 v/v). 

l H NMR 8 1.43 (3H.U=7Hz): 4.08 ( llim>; 4.35 (2H.q,J=7Hz); 4.48 (lH.m) 

87c Ethyl (2R.5S)-l.((2R).l-terr-butyloxycarbony|.23-dihydroindoIe.2.carbonyl)-5- 
(2-naphthyl)-pyrrolidine-2-carboxyiate. 

This was prepared from 87b on a 1.26 mmol scale following the method described for 
48b. The product was isolated in 99% yield after flash chromatography on silica gel 
(eluant ElOAc:peL ether 30:70 v/v). 

87d (2R^S)-l.((2R).l-/m-Butyloxycarbonyl-23-dihydroindole.2.carbonyl)-5-(2- 
naphthyl)-pyrroiidine-2-carboxyIic acid. 

This was prepared from 87c on a 1.25 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 
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87e Methyl (3R)-2-{(2R,5S)-K(2R).I.ten.butyioxycarbonyI-2 J.dihydroindoIe-2. 

carbonyl)-5-(2-naphthyi)-pyirolicUne^^^ 

carboxylate. 

This was prepared from 26a and 86d on a 0.31 ramol scale following the method 
described for Id. The product was isolated in 95% yield after flash chromatography on 
silica gel (eiuant EtOAcrpeL ether 40:60 v/v). 

87f (3R)-2-{(2R3S)-M(2R)-l^ 

5-(2-imphthyl)-pyrro]idine-2-c^ 

acid. 

This was prepared from 87e on a 0,30 ramol scale following the method described for 
If. The product was isolated in 48% yield (93 mg) after flash chromatography on silica 
gel (eiuant EtOAcrpeL ether AcOH 60:40:2 v/v/v). 
HPLC System A t R =16.5* >98% 
Mass spec (FAB) m/e=646 [M+H]+ 
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88c 88d 

88a Ethyl (2S^R)-l-((2R)-l-/m-buU'loxycarbonyl-23-dihydroindole-2-carbonyl)-5- 
phenyl-pyrrolidine-2-carboxylate. 

This was prepared from ethyl (2S^R)-5-phenyl-pyrrolidine-2-carboxylate (the 
enantioraer of 30a) following the method described for 48b. The product was isolated in 
97% yield after flash chromatography on silica gel (eluant EtOAcrhexane 35:65 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.27 

88b (2S3R)-l-((2R)-l./m-ButyloxycarbonyI-2>dftydroindoIe-2Harbonyl)-5- 
phenyl-pyrrolidine-2-carboxylic acid. 

This was prepared from 88a following the method described for If. The product was 
isolated in 69% yield and was used without further purification. 
Rf (EtOAc:hexane:AcOH 80:20:2 v/v/v) 0.38 
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88c Methyl (3R)-2-{(2S.5R)-l-((2R)-l-fm-butyioxycart 

carfaonyi)-S-phenyi-pyrroIidine-2-carbonyi}-1.2J,4-teti^ydroisoquinoline-3- 

carboxylate. 

This was prepared from 26a and 88b on a 0.20 ramol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 50:50 v/v). 
Rf (EtOAc:hexane 50:50v/v) 0.24 

88d (3R)-2-{(2S f 5R)-l-((2R)-l-ten-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)- 
5-phenyl-pyrroUdine-2-carbonyl}-1^.3.4-tetrahydroisoquinoline-3-carboxylic acid. 

This was prepared from 88c on a 0.20 mmol scale following the method described for 
If. The product was isolated in 55% yield (66 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A ^=19.8* >98% 
Mass spec (FAB) m/e=595 [M]+ 



EXAMPLE 89 




89a 89b 



89a Methyl (3R)-2-{(2SJR)-l-((2R)-l-tert-butyIoxycarbonyi.l3-dihydroindole-2- 

carbonyl)-5-phenyl-pyiToiid^ne-2-carbonyl}-123.4-tetrahydroisoquinoiine-3- 

acetate. 

This was prepared from 1c and 88b on a 0.20 mmol scale following the method 
described for Id. The product was isolated in 87% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 50:50 v/v). 
Rf (EtOAc:hexane 50:50v/v) 0.26 
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89b (3R).2.{(2S^R)-l-((2R)-l./m-Butyloxycarbonyl.2J-dihydroindoie.2-carbonyl)- 
5-phenyi-pyrrolidine-2-carbonyl }- 1^3.4-tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 89a on a 0.17 mmol scale following the method described for 
If. The product was isolated in 53% yield (55 rag) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A t R =20.3* >95% 
Mass spec (FAB) m/e=610 [M+H1+ 



EXAMPLE 90 




90a Methyl N-phenetbyl-N-((2R)-l-te/t.butyloxycarbonyl-2,3-dlhydroindole-2- 
carbonyl)-glycinate. 

This was prepared from 32a and 48a on a 0.70 mmol scale following the method 
described for Id. The product was isolated in 88% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 25:75 v/v). 

90b N-Phenettyl-N-((2RM-tert-butyloxycarbo^ 
glycine. 

This was prepared from 90a on a 0.50 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 
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90c Methyl (3R)-2-{N-phenethyl-N-((^^ 

2-carbonyl)-glycyI }- 1^3.4-tetrahydroisoquinoline-3-carboxylate, 

This was prepared from 90b and 26a on a 0.50 mmol scale following the method 
described for Id. The product was isolated in 54% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ethenAcOH 35:65:2 v/v/v). 

90d (3R)-2-{N-Phenethyl-N-((2R)-l^ 
carbonyl)-glycyl}-1^3«4-teti^ydroisoquinoUne-3<arboxyUcadd. 

This was prepared from 90c on a 0.27 mmol scale following the method described for 
If. The product was isolated in 72% yield (114 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 55:45:2 v/v/v). 
HPLC System A t R =19.9' >99% 
Mass spec (FAB) m/e=584 [M+H]+ 

EXAMPLE 91 




91a Methyl N-3-phenyipropyl-N^(2R)-l-r£n-butyloxycarbonyl-2JJ^ihydroindole-2- 
carbonyO-glydnafe. 

This was prepared from 44a and 48a on a 3.52 mmol scale following the method 
described for Id. The product was isolated in 55% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 40:60 v/v). 
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Rf (EtOAc:hexane 40:60 v/v) 0.3 1 

91b N-3.Phenylpropyl-N-((2R).l./m-butyloxycarbonyl.2.3-dihydroindole-2. 
carbonyi)-giycine. 

This was prepared from 91a on a 0.98 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

91c Methyl (3R).2.{N.3-phenylpropyl.N^(2R)-l^/t-btttyloxycarbonyI.2^. 
dihydroindole-2^bonyl)-glycy^^^ 

This was prepared from 26a and 91b on a 0.98 mmol scale following the method 
described for Id. The product was isolated in 25% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAcrhexane 40:60 v/v) 0.17 

91d (3R).2.{N-3-Phenylpropy|.N.((2R).l^/T.butyloxycarbonyl-2^hydroindole-2- 
<^bonyl)-gly<yl}-1^3,4-tetrahydroisoqiunoBne-3H^oxyUcadd. 

This was prepared from 91c on a 0.25 mmol scale following the method described for 
If. The product was isolated in 43% yield (65 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 70:30:1 v/v/v). 
HPLC System A t R =20.r >98% 
Mass spec (FAB) ra/e=598 [M+H1+ 
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EXAMPLE 92 




92d 92e 



92a Methyl N-benzyl-glytinate. 

This was prepared from benzyiamine on a 4.58 mmol scale following the method 
described for 32a. The product was isolated in 95% yield and used without further 
purification, 

92b Methyl N-benzyl-N-((2R)-l-terr-butyloxy^ 
carbonyl)-glycinate. 

This was prepared from 92a and 48a on a 437 mmol scale following the method 
described for Id. The product was isolated in 65% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.38 
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92c N-Benzyl-N-((2R)- l-fm-butyloxycarbonyl-2.3-dihydroindole-2-carbonyl )- 

glycine. 

This was prepared from 92b on a 1.43 mmoi scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

92d Methyl (3R)-2-{N-benzyl-N-((2R)-l-te/t-butyloxycarbonyl-23-dihydroindole-2- 
carbonyl)-glycyl}-lA3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from lc and 92c on a 1.43 mmol scale following the method 
described for Id. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0. 1 8 

92e (3R)-2-{N-Benzy|.N-((2R)-l-te/t-batyloxycarbonyl-23-dihydroindole-2- 
carbonyl)-glycyl}-1^3,4-tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 92d on a 1.07 mmol scale following the method described for 
If. The product was isolated in 59% yield (374 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 65:35:1 v/v/v). 
HPLC System A t R =19.4' >95% 
Mass spec (FAB) m/e=584 [M+H1+ 



EXAMPLE 93 




93a 93b 

93a Methyl (3R)-2-{N-phenethyl-N-((2R)-l-rm-butyloxycarbonyl-2J-dlhydroindole- 
2-carbonyl)-glycyI}-l,2J,4.tetrahydroisoquinoline-3-acetate. 

This was prepared from lc and 90b on a 0.41 mmol scale following the method 
described for Id. The product was isolated in 83% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
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93b (3R).2-{N-PhenethyI-N-((2R)-l-fert.butyioxycarbonyI-2«3-dihydroindoIe-2- 
carbonyl)-g!ycyI}a^J.4-teti^ydroisoquinoline-3-aceticacid. 

This was prepared from 93a on a 0.34 ramol scale following the method described for 
If. The product was isolated in 547o yield ( 1 10 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 40:60:2 v/v/v). 
HPLC System B t R =15.0' >95% 
Mass spec (FAB) m/e=598 [M+H1+ 



EXAMPLE 94 




94a 94b 



94a Methyl (3R).2-{N.3-Phenylpit)py|.N.((2R).l-te/t-butyloxycarbonyI-23- 
dihydroindole-2-carbonyl)-gly{^l}-1^.4-tetrahydroisoquinoiine-3-acetate. 

This was prepared from lc and 91b on a 0.98 mmol scale following the method 
described for Id. The product was isolated in 68% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 45:55 v/v). 
Rf (EtOAc-hexane 45:55 v/v) 0. 15 



94b (3R)-2-{N-3-Pheiwlpropyl-N-((2RM-tert-b^ 
carbonyl)-gly(7i}-1^3.4-tetrahydroisoquinoiine-3-acetic acid. 

This was prepared from 94a on a 0.67 mmol scale following the method described for 
If. The product was isolated in 55% yield (228 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 60:40: 1 v/v/v). 
HPLC System A ^=21.0' >98% 
Mass spec (FAB) m/e=6 1 1 [M] + 
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EXAMPLE 95 



H 




95d 95e 



95a Methyl 3-phenethylamino-propanoate. 

This was prepared from phenyiacetaldehyde and P-alanineOMe on a 2.25 ramol scale 
following the method described for 42a. The product was isolated in 40% yield after 
flash chromatography on silica gel (eluant CHCtyMeOHiAcOH 35:2:1 v/v/v). 

95b Methyl 3-{N-phenethyl-N-((2R)-I.teit.butyloxycarbonyl-23-dihydroindole-2- 
carbonyl)- amino }-propanoate. 

This was prepared from 40a and 95a on a 0.92 mmol scale following the method 
described for Id. The product was isolated in 63% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 25:75 v/v). 
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95c 3-{N-Phenethyl-N-((2R)-l-te/t-butyioxycarbow 
aminos-propanoic acid. 

This was prepared from 95b on a 0.59 mmol scale following the method described for 
If. The product was isolated in 54% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50: 1 v/v/v). 
HPLC System A t R =15.9' >98% 
Mass spec (FAB) m/e=439 [M+H] + 

95d Methyl (3R)-2-{3-{N.phenethyl-N-((2R)-l-tert-butyloxycarbonyI.2J- 

d^ydroindole-2-carbonyl)-anTino}.propanoyl}-l^J,4-terrahydroisoquinoline-3- 
acetate. 

This was prepared from 26a and 95c on a 0.15 mmol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 60:40 v/v). 
Rf (EtOAc:hexane 70:30 v/v) 038 

95e (3R)-2-{3-{N.Phenethyl-N-((2R)-l-te/t-butyloxycarbonyl-23-dihydroindole-2- 
carbonyl)>ainino}*propanoyl}-lJZ3Atetrahydroisoquinoline-3-aceticacid. 

This was prepared from 95d on a 0.15 mmol scale following the method described for 
If. The product was isolated in 56% yield (50 mg) after flash chromatography on silica 
gel (eluant EtOAc.AcOH 100:2 v/v). 
HPLC System A ^=19.3' >95% 
Mass spec (FAB) ra/e=598 [M+H1+ 



EXAMPLE 96 




96a 96b 
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96a Methyl(3R).2.{N-phenethyJ-N.((2R)-l-ben2yloxycarbonyl-23-dihydroindole-2- 
carbonyJ)-giycyl}-1.2J.4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 93a and benzyl chloroformate on a 0.46 mmol scale following 
the method described for 81a. The product was isolated in 100% yield and used without 
further purification. 
Rf (EtOAc:pet. ether 40:60 v/v) 0.17 

96b (3R)-2^N.Phenethy|.N.((2R)4-ben2yloxycarbonyI-2J-dihydroindoIe-2- 
carbonyl)-glycyi}-1^3,4-tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 96a on a 0.46 mmol scale following the method described for 
If. The product was isolated in 67% yield ( 194 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet ethenAcOH 55:45:1 v/v/v). 
HPLC System B ^=14.8' >98% 
Mass spec (FAB) m/e=441 [M+H-CmtJ+ 

EXAMPLE 97 

93a o-^o P .<k M xv^ o-^o o 0 <^ N 



CH 3 J-^™1 3 



97a 




97a Methyl (3R)-2-{N-phenethy|.N-((2R)-l-neopentyloxycarbonyl.2> 

dihydroindole-2-carbonyl)-glycyl}-1^3,4-tetrahydroisoqujnoline-3-acetate. 

This was prepared from 93a on a 0.46 mmol scale following the method described for 
81a. The product was isolated in 100% yield and used without further purification. 
Rf (EtOAc:peL ether 40:60 v/v) 0.21 

• 

97b (3R)-2-{N-Phenethyl.N-«2R).l-neopentyloxycarbonyI.23-dihydroindole-2- 
carbonyl)-glycyl}.l,2^,4-tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 97a on a 0.46 mmol scale following the method described for 
If. The product was isolated in 35% yield ( 101 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet ethenAcOH 50:50: 1 v/v/v). 
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HPLC System B ^=16.2' >90% 
Mass spec (FAB) m/e=612 [M+H1+ 

EXAMPLE 98 




98a 98b 



98a Methyl (3R)-2-{N-phenethyi-N-<(2R>l^ 
d^ydroindole-2-carbonyl).glycyl}-l^,4-teti^ydroisoquiiioIine-3-acetate. 

This was prepared from 93a on a 0.46 ramol scale following the method described for 
82a. The product was isolated in 100% yield and used without further purification. 

98b (3R)-2-{N.Phenethyl.N-((2R).lHydohexyloxycarbonyl-23-dmydroindole-2- 
carbonyi)-glycyl}-1^23,4-tetrahydroisoquinoline-3-ace tic acid. 

This was prepared from 98a on a 0.46 ramol scale following the method described for 
If. The product was isolated in 25% yield (74 ragj after flash chromatography on silica 
gel (eluant EtOAcrpeL ether: AcOH 50:50:1 v/v/v). 
HPLC System B 1^=17.6' >90% 
Mass spec (FAB) m/e=624 [M+H]+ 
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99e ggf 

99a 3-Chlorophenylacetaldehyde. 

This was prepared from 3-chlorophenethyl alcohol on a 9.58 inraol scale using the 
standard Swem oxidation conditions (A.J. Mancuso et al, J.Org.Chem., 43. 2480, 1978). 
The product was used without purification assuming a yield of 100%. 



99b Methyl N-3-chlorophenethyl-glycinate. 

This was prepared from 99a on a 9.58 ramol scale following the method described for 
42a. The product was isolated in 5.5% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 80:20 v/v). 
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99c Methyl N-3-cWorophenethyi-N-((2R)a-/m-butyioxycarbonyi-23-dihydroindole- 
2-carbonyl)-g]ycinate. 

This was prepared from 99b and 48a on a 0.50 raraol scale following the method 
described for Id. The product was isolated in 47% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAcmexane 40:60 v/v) 0.29 

99d N-3-Chlorophenethyl-N-((2R)-l-tej*bu^^ 
carbonyl)-glycine. 

This was prepared from 99c on a 0.24 ramoi scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

99e Methyl (3R)-2-{N.3-cnlorophenethyl-N-((2R)-l-tert-butyloxycarbonyl-2^. 
dmyaroindole-2-carbonyl)-gly<^l}-1^3^tetrahyaroisoquinoline-3-acetate. 

This was prepared from lc and 99d on a 0.12 ramol scale following the method 
described for Id. The product was isolated in 23% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 45:55 v/v). 
Rf (EtOAcmexane 50:50 v/v) 0.25 

99f (3R)-2-{N-3-Chlorophenethyl-N-((2R)-l-^rt-butyloxycarbonyl-2 v 3- 
dmy(froindole-2-carbonyl)-gIycyl^l^,4-tetrahydroisoquinoUne-3-aceticacid. 

This was prepared from 99e on a 0.028 mmol scale following the method described for 
If. The product was isolated in 71% yield (12 mg) after flash chromatography on silica 
gel (eluant EtOAcmexane:AcOH 65:35:2 v/v/v). 
HPLC System A ^=22.0' >80% 
Mass spec (FAB) ra/e=632 [M+H] + 
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100a Methyl N-(2-oxo-2-phenylethyl)-glytinate. 

This was prepared from 2'-aminoacetophenone hydrochloride on a 11.6 ramol scale 
following the method described for 32a. The product was isolated in 83% yield after 
flash chromatography on silica gel (eluant EtOAc:pet.ether 90:10). 
l H NMR 8 3.56 (2H.s); 3.70 (3Rs): 4.20 (2H.S); 7.4-7.6 (3H,m); 7.9-8.0 (2Iim) 

100b Methyl N^2-oxo-2-phenylethyl)-N-((2R).l.te/t.butyloxycarbonyI.23- 
dihydroindoIe>2>carbonyl)-glytinate. 

This was prepared from 100a and 48a on a 0.97 mmol scale foUowing the method 
described for Id. The product was isolated in 62% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 35:65 v/v). 
Rf (EtOAc:peL ether 35:65 v/v) 0.3 1 
l H NMR 8 1.56 (9H.2S); 3.74.(3R2s) 
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100c N-(2-Oxo-2-phenylethyl)-N-((2R)-l-/ert-butyIoxycarbonyi-23^Uhydroindole-2- 
carbonyl)>giytine. 

This was prepared from 100b on a 0.61 mmoi scale following the method described for 
If. The product was isolated in 84% yield and used without further purification. 

lOOd Methyl (3R)-2-{N-(2^)xo-2-phenylethyl)-N.((2R).l.tert.butyloxycarbonyl-23. 
dihydroindoIe-2-carbonyl)-gly<7l}.1^3,4-tetrahydroisoqiiinoline-3-acetate. 

This was prepared from lc and 100c on a 0.S2 mmoi scale following the method 
described for Id. The product was isolated in 49% yield after flash chromatography on 
silica gel (eluant EtOAcpet. ethenAcOH 40:60: 1 v/v/v). 
J H NMR 5 1.56 (9H3s); 3.55 (3H,2s) 

lOOe (3R)-2-{N-(2-Oxo-2-phenylethyl)-N-((2R)-l-/ert-butyloxycarbonyl-23. 
dihydroindole-2-(^bonyl)-glycyI}-1^3,4-tetrahydroisoquinoline-3-aceticadd. 

This was prepared from lOOd on a 0.26 mmoi scale following the method described for 
If. The product was isolated in 71% yield (1 13 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 70:30:1 v/v/v). 
HPLC System B ^=13.4' >98% 
Mass spec (FAB) m/e=612 [M+H] + 
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EXAMPLE 101 

H 




101a Methyl N.(2.(3-Indolyl)ethyl)-giycinate. 

This was prepared from tryptamine hydrochloride on a 5.0 mraol scale following the 
method described for 32a. The product was used without purification, assuming a yield . 
of 100%. 



101b Methyl N^2-(3-Indolyl)ethyl)-N.((2RVl-te/t.butyloxycarbony|.23- 
dihydroindole-2-carbonyl)-gIycinate. 

This was prepared from 101a and 48a on a 1.0 ramol scale following the method 
described for Id. The product was isolated in 44% yield after flash chromatography on 
silica gel feluant EtOAc:pet. ethenAcOH 50:50:2 v/v/v). 
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101c N.(2-(3.Indolyl)ethyl)-N-((2W 
carbonyl)-glytine. 

This was prepared from l()lb on a 0.44 ramoi scaie following the method described for 
If. The product was isolated in 40% yield alter flash chromatography on silica gel 
(eluant EtOAcrpet. etherrAcOH 50:50:2 v/v/v). 
HPLC System A t R =10.5' >99% 
Mass spec (FAB) m/e=464 [M+H1+ 

lOld Methyl (3RV2.{N^2-(3-indoiyI)ethyl^NK(2R)-l^/t.butyloxycarboiiyl.2J. 
dmycfroindoIe-2^bonyI)-glycyl}-l^.^ 

This was prepared from lc and lOld on a 0.08 ramol scale following the method 
described for Id. The product was isolated in 1007c yield after flash chromatography on 
silica gel (eluant EtOAc±exane 55:45 v/v). 
Rf (EtOAchexane 55:45 v/v) 0.30 

101e (3R)-^{N-(2-(3-IndoIyl)ethyl).N-<(2R).l-/e/t-butyloxycarbonyl.23. 
dftydroindole-2^bonyl)-glycyl)-l^^ 

This was prepared from lOld on a 0.08 mmol scale foUowing the method described for 
If. The product was isolated in 56% yield (28 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 70:30:2 v/v/v). 
HPLC System A t R =l8.2' >95% 
Mass spec (FAB) m/e=659 [M+Nal + 

EXAMPLE 102 
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102a Methyl (3R)-2-{N-phenethyl.N.((2R).l.tert.butyloxycarbonyl.2J. 

dihydroindole-2-carbonyl)-glycyl}-l^^ 

carboxvlate. 

This was prepared from 90b and 84b on a 0.46 mmol scale following the method 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 

102b (3R)-2.{N-PhenethyI.N.((2R)-Wm.butyloxycarbony|.23.dihydroindole.2. 
carbonyl)-glycyl}.10A4-tet^^ 

This was prepared from 102a on a 0.32 mmol scale following the method described for 
If. The product was isolated in 68% yield (138 mg) after flash chromatography on silica 
gel (eluant EtOAcpet. etherrAcOH 60:40:2 v/v/v). 
HPLC System A t R =22.1' >98% 
Mass spec (FAB) m/e=634 [M+H]+ 



EXAMPLE 103 




103a 103b 



103a Methyl (3R)-2.{N.phenethyl.N.((2RVl-te/t-butyloxycarbonyl-2^. 
dfoydroindole-^carbonyl^giycyU^ 

This was prepared from 90b and 85c on a 0.48 mmol scale following the method 
described for Id. The product was isolated in 85% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 40:60 v/v). 

103b (3R)-2-{N-Phenethyl-N-((2R)-l-/m-bu^ 
OTbonyl)-glycyl}.UA4-teti^ydro-^ 

This was prepared from 103a on a 0.41 mmol scale Mowing the method described for 
If. The product was isolated in 74% yield ( 196 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 55:45:2 v/v/v). 
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HPLC System A t R =22.4' >98% 
Mass spec (FAB) m/e=648 [M+H]+ 

EXAMPLE 104 




o^o — 3 

1048 104f 



104a Methyl (2R)-l-^rt-butv'lox>'carbonyl-23-dihydroindole-2-carboxylate. 

To a stirred solution of 48a (1.05 g, 4 ramol) and 4-dimethylaminopyridine (50 mg, 0.4 
mmol) in CH 2 a 2 (20 mL) and MeOH (10 mL) was added WSCD.HC1 (1.54 g, 8 mmol). 
The mixture was stirred at room temperature for 3 hrs. and then concentrated in vacuo. 
The residue was partitioned between EtOAc and HoO, and the organic phase was washed 
with 10% KHS0 4 ,satd. KHCO3 and brine, filtered (Whatman R IPS phase separator), and 
concentrated in vacuo to give the title compound (0.89 g, 80%) as an oil which was used 
without further purification. 
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104b Methyl N.(<2R).l.,m-butyto^^ 

This was prepared from 104a and GlyOMe on a 3.2 mmol scale followine the method 
described tor 31a. The product was isolated in 33% yield after flash chromatosraphv on 
silica gel (eluant EtOAc:hexane 20:80 then 40:60 v/v). 
Rf (EtOAc:hexane 25:75 v/v) 0.08 

104c Methyl N-pivaioyl-N^RM-,^ 
methyO-glydnate. 

To an ice-cold stirred solution of 104b (70 mg. 0.22 mmol) and diisopropylethylarnine 
(0.15 mL, 0.9 mmol) in CH 2 C1 2 (10 raL) was added pivaloyl chloride (80 mL 0 66 
mmol). The mixture was stirred at 0<>C for 2 hrs. and then concentrated in vacuo The 
residue was partitioned between EtOAc and H 2 0, and the organic phase was washed with 
10% KHSO4. satd. KHCO3 and brine, filtered (Whatman* IPS phase separator) and 
concentrated in vacuo. The residue was purified by flash chromatography on silica «»el 
(eluant EtOAcmexane 40:60 v/v) to give the title compound (67 mg, 75%). 
Rf (EtOAc:hexane 50:50 v/v) 0.34 

104d N-Hvaloy|.N-((2R).l^^ 
glycine. 

This was prepared from 104c on a 0.17 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

104e Methyl <3R)-*<N.p,valoy|.N^ 

2.methyl)-g|ycyl}.1^.4.teti^ydroisoquinoiine-3.acetate. 

This was prepared from 104d and 1c on a 0.17 mmol scale followina the method 
described for Id. The product was isolated in 65% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAchexane 50:50 v/v) 0.25 

104f (3R)-2-{N-Kvaloyl-N-((2R)-l.^^ 
methyO-glycyl}- W,4^etrahydroisoquino«ne.3-acetic add. 

This was prepared from 104e on a 0.11 mmol scale following the method described for 
If. The product was isolated in 50% yield (31 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 
HPLC System A t R =l8.0'>98% 
Mass spec (FAB) m/e=564 {M+H] + 
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EXAMPLE 105 




105a 3-f Benzy ioxycarbonyiamino)-naphthalene-2-carboxylic add. 

To a stirred suspension of 3-aminonaphlhalene-2-carboxyUc acid (4.22 g, 22.5 mmol) in 
H 2 0 (37.5 mL) was added 5N NaOH (4.95 raL. 24.8 mmol). The resulting solution was 
cooled in ice then treated alternately with benzyl chloroformate (4 mL. 28.3 mmol) and 
IN NaOH (14 raL. 28 mmol) in five equal portions. Acetonitrile (50 mL) was added and 
the mixture was stirred at room temperature overnight then concentrated in vacuo. The 
residue was partitioned between EtOAc and 0.3M KHSO4, and the organic phase was 
washed with 0.3M KHSO4, H 2 0 and brine, filtered (Whatman R IPS phase separator), and 
concentrated in vacuo. The residue was purified by recrystallisation from acetonitrile to 
give the tide compound (3.09 g, 42%). 

105b Methyl (3R>2-{3-(beiizyioxycarbonyiaiiuno).naphthaiene-2-carbonyI}-1^3 t 4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared from 105a and lc on a 0.78 mmol scale following the method 
described for Id. The product was isolated in 76% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 35:65 v/v). 
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105c Methyl (3R)-2-{3.((2R).l./ert.butyloxycarbonyl.2J.dihydroindoie.2. 
<^>onytandno)-naphthalene-^^ 

This was prepared from 105b and lc on a 0.59 ramol scale following the method 
described for Id. The starting material 105b was deprotected prior w coupline by 
catalytic hydrogenolysis over 5% Pd-on-C in 1% v/v AcOH/MeOH as solvent for 90 min. 
The product was isolated in 66% yield after flash chromatography on silica gel (eluant 
EtOAc:pet ether 40:60 v/v). 



105d (3R)-2-<M(2RM-/m.Butyloxycart^^ 
naphthalene.2Harbonyl}.l^,4-tetrahydroisoquinoUne-3.acetic add. 

This was prepared from 105c on a 0.39 mmol scale following the method described for 
If. The product was isolated in 52% yield (123 mg) after flash chromatography on silica 
gel feluant EtOAcrpet ethenAcOH 50:50:2 v/v/v). 
HPLC System B t R =14.2' >95% 
Mass spec (FAB) m/e=606 [M+H]+ 



EXAMPLE 106 





WO 93/20099 



PCT/GB93/00614 



152 

106a Methyl (3R)-2-{3-(benzyloxycarbonyiamino)-naphthaIene-2-carbonyl}-1^3.4. 
tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 105a and 26a on a 1.22 mraol scale following the method 
described for Id. The product was isolated in 64% yield after flash chromatography on 
silica gel (eluant EtOAcrpeu ether 30:70 v/v). 

106b Methyl (3R)-2-{3-((2R)-^/*-butyloxycarbon^ 

carbonylanuno>.naphthalene-2-carbonyi}-l^^,4.tetrabydroisoqujnoUne-3- 
carboxylate. 

This was prepared from 106a and 48a on a 0.78 mmol scale following the method 
described for 105c. The product was isolated in 47% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 30:70 v/v). 

106c (3R)-2-{3-((2R)-l^rt-Butyloxy(^bonyl-2.3^y 
naphtbalene-2-carbonyI}-l^^,4-tetrahydroisoquinoline-3^rboxylic add. 

This was prepared from 106b on a 0.38 mmol scale following the method described for 
If. The product was isolated in 70% yield (159 mg) after flash chromatography on silica 
gel (eluant EtOAcpet. ethenAcOH 70:30:1 v/v/v). 
HPLC System B ^14.1' >95% 
Mass spec (FAB) m/e=592 [M+HJ+ 
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EXAMPLE 107 




ct^oh 



107a 



H 3 C^CH 3 
CH 3 






h 3 c4* ch 3 
ch 3 r 



107b 



107c 



107a Methyl (3RV2-{(2R)-l.ben2yIoxycarbonyl^phenyl.2^Kiihydropyrrole.2. 
carbonyl}.l v 23,4-tetrahydroisoquinoUne-3.acetate. 

This was prepared from 1c on a 1.3 mraol scale following ihe method described for Id 
using (2R)-l-benzyloxycarbonyM-phenyl-23-dihydropyrrole-2-carboxyUc acid (J. 
Krapcho et qU JMedChenu, 31. 1148, 1988) instead of N-BOC<M>eiizyl-tiireoiiine. 
The product was isolated in 48% yield after flash chromatography on silica gel (eluant 
EtOAc:hexane 55:45 v/v) 

107b Methyl (3R)-2.{(2R)-l^(2R).l.terr.butyloxycarbonyl.23-dihydroindole.2. 

carbonyl)^phenyl-23HUhydropyri^ 

3-acetate. 

This was prepared from 107a and 48a on a 0.63 mmoi scale foUowing the method 
described for Id. The starting material 107a was deprotected prior to coupling by 
treatment with 45% HBr in AcOH for 90 min. The product was isolated in 27% yield 
after flash chromatography on silica gel (eluant EtOAchexane 30:70 v/v). 
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107c (3R)-2-{(2R)-l-((2R)- 1-tert-Butyloxycarbonyl-^ 

phenyl-2o-cUhydropyrrole-2-carbonyI}- 1*2 J.4-tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 107b on a 0.17 mmol scale following the method described for 
If. The product was isolated in 40% yield (41 mg) after flash chromatography on silica 
gel (eluantEtOAc:hexane:AcOH 40:60:2 v/v/v). 
HPLC System B t R =14.4* >95% 
xMass spec (FAB) m/e=508 [M+H] + 

EXAMPLE 108 




108a Methyl (2R*5S)-l-/ert-butyloxycarbonyl-5-phenyi-pyrroUdine-2Kmrboxylate. 

This was prepared from 67b on a 1.0 mmol scale following the method described for* 
104a. The product was used without purification,, assuming a yield of 100%. 

108b Methyl (3R)-2-{(2R^S)-l-tert-butyloxycarbonyl-5.phenyI-pyrroUdine-^ 
methyl}-l^ 9 4-tetrahydroisoqujnoline-3-carboxylate. 

This was prepared from 108a and 26a on a 1.0 mmol scale following the method 
described for 31a. The intermediate aldehyde was isolated in 58% yield after flash 
chromatography on silica gel (eluant ELOAc:peL ether 20:80 v/v). The product was 
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isolated in 50% yield (based on a 0.58 mmol scale for the second part of the preparation) 
after flash chromatography on silica gel (eluant EtOAc:peL ether 20:80 v/v). 

108c Methyl (3R)-2-{(2R.5S). l-((2RM-/ert.butyloxycar^ 

carbonyl)-5-phenyl-pyiTolidine-^^ 

carboxyiate. 

This was prepared from 108b and 48a on a 0.29 mmol scale following the method 
described for Id. The starting material 107a was deprotected prior to coupling by 
treatment with 4N HC1 in dioxan for 90 min. The product was isolated in 93% yield after 
flash chromatography on silica gel (eluant EtOAcrpet. ether 35:65 v/v). 

108d (3R)-2-{(2R^SM^(2R)-l^rt-Butyloxyc^^ 

carbony!)-5-phenyi-pyrTOBdiTO^^ 

carboxylic acid. 

This was prepared from 108c on a 0.27 mmol scale following the method described for 
If. The product was isolated in 71% yield (1 1 1 mg) after flash chromatography on silica 
gel (eluant CHCl3:MeOH:AcOH 100:3:2 v/v/v). 
HPLC System A ^=18.2' >99% 
Mass spec (FAB) m/e=582 [M+H1+ 
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109a (2R)«l^/t-Butyioxycarbonyi-23-dihydroindole-2-acetic add. 

This was prepared from 50a on a 0.25 mmol scale following the method described for 
If. The product was used without further purification, assuming a yield of 100%. 

109b Methyl (3R)-2-{(2S)-2-((2R)-l-/m^ 
acetyIanuno)^phenylbutanoyl}-^ 

This was prepared from 13a and 109a on a 0.25 ramol scale following the method 
described for 32d. The product was isolated in 90% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 25:75:2 v/v/v). 

109c (3R)-2-{(2S)-2-((2R)-l-teJ?-^^ 

4-phenylbutanoyl}-l^,4.tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 109b on a 0.22 mmol scale following the method described for 
If. The product was isolated in 80% yield (109 mg) after- flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 40:60:2 v/v/v). 
HPLC System B t R =15,2 r >98% 
Mass spec (FAB) ra/e=612 [M+H]+ 



WO 93/20099 



PCT/GB93/00614 



157 



EXAMPLE 110 




H 




OH 



110a 



H 



CO 



CH 3 




N 



H 




go 



CH 3 



110b 



110a l-{^rt-Butyloxycarbonyl-leucyl}-23-dihydroindole. 

To an ice-cold stirred solution of BOC-Leu (4.62 g, 20 mmol) and pentafluorophenol 
(4.42 g, 24 mmol) in CH 2 Ch (100 mL) was added WSCD.HQ (7.65 g, 40 mmol). The 
mixture was stirred at 0°C for 1 nr.. then indoline (4.0 mL, 36 mmol) and 4- 
dimethylaminopyridine were added and the mixture was stirred at room temperature for 4 
days then concentrated in vacuo. The residue was partitioned between EtOAc and 0.3M 
KHSO4, and the organic phase was washed with 0.3AZ KHSO4, H2O and brine, filtered 
(Whatman* IPS phase separator), and concentrated in vacuo. The residue was purified 
by flash chromatography on silica gel (eluant EtOAcrpeL ether 10:90 v/v) to give the title 
product (3.41 g, 51%). 

1 10b l-{<m-Butyloxycar bonyl-tryptophanyl.leucyl}-2>dihydroindole. 

This was prepared from 110a on a 1.08 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 79% yield 
(445 mg) after flash chromatography on silica gel (eluant EtOAc.-pet. ether 30:70 then 
50:50 v/v). 

HPLC System A ^=17.5* >95% 

AAA Peptide content=99% 

Mass spec (FAB) m/e=5 19 [M+H]+ 



WO 93/20099 



PCT/GB93/00614 



158 

EXAMPLE 111 




Ilia l-{(2S)-2-(te/t-Butyloxyc^ 

This was prepared from BOC-aminohexanoic acid on a 8.4 mmol scale following the 
method described for 110a. The product was isolated in 100% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 40:60 v/v). 

Hlb l-{(2S)-2-(/e/t.Butyloxycarbonyl-tryptophanylanuno)-he^ 
dihydroindole. 

This was prepared from 111a on a 0.88 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 66% yield 
(300 mg) after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 40:60:2 
v/v/v). 

HPLC System A t R =14.8* >99% 

AAA Peptide content^93% 

Mass spec (FAB) m/e=519 [M+H] + 

EXAMPLE 112 



111a 




112 
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1121-{(2S)-2.(3.Indole-3-propanoyiamino).hexanoyl}.2^.dihydroindole. 

This was prepared from 111a on a 0.63 ramol scale following the method described for 
32d using 3-indole-3-propanoic acid instead of indoleaceuc acid. The product was 
isolated in 96% yield (244 mg) utter flash chromatography on silica gel (eluant 
EtOAc:hexane:AcOH 30:70:2 then 40:60:2 v/v/v). 
HPLC System A t R =l 1.6' >95% 
AAA Peptide content=88% 
Mass spec (FAB) m/e=404 [M+H]+ 



EXAMPLE 113 




113a l-{'m-Butyloxycarbonyl-phenylalanyl}.2J.diliydroindole. 

This was prepared from BOC-Phe on a 0.75 mmol scale following the method described 
for 110a. The product was isolated in 60% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 20:80 v/v). 

113bl-{/ert-ButyIoxycarbonyl-tryptoph^ 

This was prepared from 113a on a 0.45 mmol scale foUowing the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 61% yield 
( 152 mg) after flash chromatography on silica gel (eluant EtOAcpeL ether 50:50 v/v). 
HPLC System A ^=18.9' >95% 
AAA Peptide content=90% 
Mass spec (FAB) m/e=553 [M+H]+ 



WO 93/20099 



PCT/GB93/00614 



160 




114a 114b 
114al-{(2S)-2-(tert-Butyloxycarbonylaim^^ 
This was prepared from BOC-homophenylalanine on a 225 mmoi scale following the 
method described for 110a. The product was isolated in 64% yield after flash 
chromatography on silica gel (eluant EtOAcrpeL ether 18:82 v/v). 



114b M(2S)-2-(tert-ButyIoxycarbonyl-ri7pto 
dihydroindole. 

This was prepared from 114a on a 0.48 mmoi scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 73% yield 
(197 mg) after flash chromatography on silica gel (eluant EtOAcrpeL ether 50:50 v/v). 
HPLC System A t R =20.2* >98% 
AAA Peptide content=100% 
Mass spec (FAB) m/e=567 [M+H] + 




115a 115b 
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115al-{tetf.Butyioxycarbonyl.(p.O-bera^^ 
This was prepared from BOC-D-Asp(OBzl)OH on a 4.0 mmol scale following the 
method described for 110a. The product was isolated in 72% yield after flash 
chromatography on silica gel (eluant EtOAc:peL ether 20:80 v/v). 

115b X-{tert-Butyloxycarbonyl-ti7ptophanyH^O-benzyi)-D.aspartyl}.2^3. 
dihydroindole. 

This was prepared from 115a on a 1.18 mmol scale following the method described for 
32d using BOC-Trp instead of indoieacetic acid. The product was isolated in 45% yield 
(325 mg) after flash chromatography on silica gel (eluant EtOAcrpet. ether 40:60 v/v). 
HPLC System A ^=17.2* >99% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=6 1 1 [M+H]+ 



EXAMPLE 116 




116b 
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I16a l-{/m-ButyioxycarbonyI-(P-0-benzyl)-aspartyl}-2J-dihydroindoIe. 

This was prepared from BOC-AspiOBzl)OH on a 4.0 raraol scale following the method 
described tor 110a. The product was isolated in 57% yield after flash chromatography on ' 
silica gel (eluant EtOAc:peL ether 20:80 v/v). 

116b l-^rt-Butyloxycarbonyl-tryptophanyl-CP-O-benzyi^aspartylJ-Z^- 
dihydroindole. 

This was prepared from 116a on a 1.18 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 55% yield 
after flash chromatography on silica gel (eluant EtOAc:peL ether 40:60 v/v). 

116c l-{fert«Butyioxycarbonyl-ti7ptophanyl*aspartyl}-2^^ydroindole. 

This was prepared from 116b on a 0.32 mmol scale following the method described for 
If. The product was isolated in 73% yield (122 rag) without purification. 
HPLC System A t R =8.5' >99% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=521 [M+H1+ 




117al-{tert-ButyIoxycarbonyl-(Y-0-benzyl)-gIutamyl}-23-dihydroindoIe. 

This was prepared from BOC-Glu(OBzl)OH on a 4.0 mmol scale following the method 
described for 110a. The product was isolated in 45% yield after flash chromatography on 
silica gel (eluant EtOAc:pet. ether 20:80 v/v). 
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117b lKtert-Butyloxycarbonyl-tryptophanyi-(y-0-beii2yi).gJutamyl}-23- 
dihydroindole. 

This was prepared from 117a on a 1.18 ramol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 59% yield 
(437 mg) after flash chromatography on silica gel (eluant EtOAc:peL ether 40:60 v/v). 
HPLC System A ^=17.9' >99% 
AAA Peptide content=94% 
Mass spec (FAB) m/e=625 [M+H] + 

EXAMPLE 118 



117b 




118 

118 l-{tert-ButyIoxycarbony|.tryptophanyl^utarayl}-23-dihydroindole. 

This was prepared from 117b on a 0.35 mmol scale following the method described for 
If. The product was isolated in 70% yield (132 mg) after flash chromatography on silica 
gel (eluant EtOAc then EtOAcAcOH 100:1 v/v). 
HPLC System A t R =9.1' >98% 
AAA Peptide contents87% 
Mass spec (FAB) m/e=535 [M+H]+ 
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EXAMPLE 119 



H 3 C o 
H 3 C CH3O 




H N 



H 3 C CH3O 



119a 





119b 



ll9a2-{^it-Butyloxycarbonyl-D-phen>1aJanyl}-l03,4-teti^ydroisoquinoUne. 

This was prepared from BOC-D-Phe and tetrahydroisoquinoline on a 0.75 mmol scale 
following the method described for 110a. The product was isolated in 77% yield after 
flash chromatography on silica gel (eluant EtO Ac:pet. ether 25:75 v/v). 

119b 2-{tert-Butyloxycarbonyl-tryptophanyl-I)-phenylalanyl}-l^A4- 
tetrahydroisoquinoline. 

This was prepared from 119a on a 0.58 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 72% yield 
(237 mg) after flash chromatography on silica gel (eluant EtOAcrpet. ether 50:50 v/v). 
HPLC System A t R =18.3* >98% 
AAA Peptide content=84% 
Mass spec (FAB) ra/e=567 [M+H] + 



EXAMPLE 120 



H OH 



H 3 U CH3O 






(n 












N 




H 
1 


N 



H 3 C CH 3 o 



120a 





120b 
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120a 2-{(2R)-2-(teit-ButyioxycarbonyIamino)-4-phenyibutanoyl}-1^3,4- 
tetrahydroisoquinoline. 

This was prepared from BOC-D-homophenylalanine and tetrahydroisoquinoline on a 
0.72 ramol scale following the method described for 110a. The product was isolated in 
85% yield and used without further purification. 

120b 2-{(2R)-2-(/ert-Butylo\7carbonyl-tryptophanylanuno>-4.phenylbutanoylf- 
1.23,4-terrahydroisoquinoIine. 

This was prepared from 120a on a 0.67 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 69% yield 
(270 rag) after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 50:50:2 
v/v/v). 

UPLC System A ^=16.3* >99% 
AAA Peptide content=97% 

EXAMPLE 121 




121c 



121d 
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121a Methyl (2RM-{im-butvioxycarbo^ , 

This was prepared from BOC-Leu and 50b on a 0.6 mmol scale following the method 
described for Id. The product was isolated in 38% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 14:86 v/v). 

121b Methyl (2R)-l-{fm-butyloxycarbonyi-try^ 
2-acetate. 

This was prepared from 121a on a 0.67 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 94% yield 
after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 

121c (2R)-l-{fert-Butyloxycarbo^ 
acid. 

This was prepared from 121b on a 0.16 mmol scale following the method described for 
If. The product was isolated in 85% yield and used without further purification. 

121d Ethyl (2R)-l-{/e^butyioxycarbonyN 
acetate. 

This was prepared from 121c on a 0. 12 mmol scale following the method described for 
104a using EtOH instead of MeOH. The product was isolated in 82% yield (60 mg) after 
flash chromatography on silica gel (eluant EtOAc:hexane 35:65 v/v). 
HPLC System B t R =17.3' >98% 
AAA Peptide content=86% 
Mass spec (FAB) m/e=605 [M+H]+ 
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EXAMPLE 122 




122a Ethyl (2RS)-2^3-dihydroindole-2-carboxyiate hydrochloride. 

This was prepared from (RS)-indoline-2-carboxyUc acid on a 5.0 mmol scale following 
the method described for 26a using EtOH instead of MeOH. The product was isolated in 
96% yield and used without further purification. 

122b Ethyl (2I^)-l-{(2S)-2-(/ert-butyloxyc^bonylaniino)-hexanoyl}-23- 
dihydroindole-2-carboxylate. 

This was prepared from 122a and BOC-aminohexanoic acid on a 6.0 mmol scale 
following the method described for Id. The product was isolated in 62% yield after flash 
chromatography on silica gel (eluant EtOAc.hexane 25:75 v/v). 

122c Ethyl (2S)-l-{(2S)-2-(/erf.butyloxycarbonyl-tryptophanyIaniino)-hexanoyl}-2,3- 
dihydroindoie-2-carboxylate. 

This was prepared from 122b on a 1.88 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 20% yield 
(220 mg) after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 28:72:2 
v/v/v). The (2R)-indoline epimer was separated at this stage (43% yield). 
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HPLC System B t R =16.6' >987c 

AAA Peptide content=90% 

Mass spec (FAB) m/e=59l (M+H] + 

EXAMPLE 123 




123b 1230 

123a Methyl (2R)-l-{fe^butyioxvcarbonyi-phen^ 
acetate. 

This was prepared from BOC-Phe and 50b on a 0.52 mmol scale following the method 
described for Id. The product was isolated in 45% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 15:85 v/v). 

123b Methyl (2R)-l.{indoIe-2-carbonyI-phenyIalanyl}-23-dihydroindole^2-acetate. 

The compound 123a was deprotected on a 0.23 mmol scale following the method 
described for 1c to give methyl (2R)-l-phenylalanyl-2,3-dihydroindole-2-acetate 
hydrochloride which was then treated with indole-2-carbonyi chloride in the following 
manner. 

To a stirred suspension of indole-2-carboxyiic acid dicyclohexyiamine salt (103 mg, 
0.30 mmol) in ClfrCb (15 mL) was added pyridine (32.3 \LL 9 0.4 mmol) and then SOCh 
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(180 \iL of 2M solution in CH2CI2. 0.36 mmol). The mixture was stirred at room 
temperature for 1 min., then the methyl (2R)-l-phenylalanyi-2J5-dihydroindole-2-acetate 
hydrochloride and 4-dimethylaminopyridine ((25 mg, 0.21 mmol) were added. The 
mixture was stirred at room temperature for 2 hr. and then concentrated in vacuo. The 
residue was partitioned between EtOAc and ffrO. and the organic phase was washed with 
10% KHSO4, said. KHCO3 and brine, filtered tWhatman R IPS phase separator), and 
concentrated in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant EtOAc:pet. ether 20:80 v/v) to give the tide compound (32 mg, 28%). 

123c (2R)-l-{Indole-2-carbonyl-phenylaJanyl }-2 J-dihydroindole-2-acetic acid. 

This was prepared from 123b on a 0.066 mmol scale following the method described for 
If. The product was isolated in 90% yield (28 mg) without purification. 
HPLC System B t R =9.9' >90% 
Mass spec (FAB) m/e=468 [M + H]+ 

EXAMPLE 124 




124b 124c 
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124a Methyl (2RM-{(2S)-2-ten-butyiox^ 
dihydroindoIe-2-acetate. 

This was prepared from BOC-homophenyialanine and racemic 50b on a 5.0 ramol scale 
following the method described for Id. The product was isolated in 14% yield after flash 
chromatography on silica gel (eluant EtOAcrpeL ether 18:82 v/v) together with the (2RV 
indoline epimer (isolated in 227o yield). 

124b Methyl (2R)-l-{(2S)-2-(indoIe-2.carbonylaiiuno)^phenylbutanoyl^23^ 
dihydroindole-2-acetate. 

This was prepared from 124a on a 0,34 mraol scale following the method described for 
123b. The semi-purified product was isolated in 100% yield after flash chromatography 
on silica gel (eluant EtOAcrpeL ethenAcOH 35:65:2 v/v/v). 

124c (2R)-l-{(2S)-2-(Indole-2-carbonyi 
2-aceticatid. 

This was prepared from 124b on a 0.34 mmol scale following the method described for 
If. The product was isolated in 63% yield (196 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 45:55:2 v/v/v). 
HPLC System A t R =14.8' >95% 
Mass spec (FAB) m/e=482 [M+H1+ 
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EXAMPLE 125 




125e 125f 

12Sa (2R).l-te/t-Butyioxycarbonyl-23.dihydroincIole-2-acetic acid. 

This was prepared from 50a on a 3.4 raraol scale following the method described for If. 
The product was used without purification, assuming a yield of 100%. 



125b Methyl 3-{(2R)-l-tert-butyloxycarbonyI.23-dihydroindole.2-yl}.propanoate. 

This was prepared from 125a on a 3.4 mmol scale following the method described for 
lb. The product was isolated in 44% yield after Hash chromatography on silica gel 
(eluant EtOAc:hexane 12:88 v/v). 

125c Methyl 3-{(2RV23-dihydroindoIe-2-yl}.propanoate hydrochloride. 

This was prepared from 125b on a 1.0 mmol scale following the method described for 
It The product was used without purification, assuming a yield of 100%. 
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125d Methyl 3-{(2R)-l-{(2S)-2-(/m-butyloxy^ 
dihydroindole-2-yi}-propanoate. 

This was prepared from 125c and BOC-homophenylalanine on a L0 mraoi scale 
following the method described for Id. The product was isolated in 64% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 20:80 v/v). 

12Se Methyl 3-{(2R)-l-{(2S)-2-(indoIe-2<arbonylainino)-4.phenylbutanoyl}-2J- 
dihydroindole-2-yI}-propanoate. 

This was prepared from 125d on a 0.43 mmol scale following the method described for 
123b. The product was isolated in 41% yield after flash chromatography on silica gel 
(eluant EtOAcrhexane 30:70 v/v). 

125f 3-{(2R)-l-{(2S)-2.(Indole.2-carbonyIamino)-4-phenyibutanoyl}-2^- 
dihydroindo!e-2-yI}-propanoic acid. 

This was prepared from 12Se on a 0.18 mmol scale following the method described for 
If. The product was isolated in 56% yield (43 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 40:60:2 v/v/v). 
HPLC System B t^ll.2 1 >80% 
Mass spec (FAB) m/e=518 [M+H1+ 



126a Methyl (2R)-l.{(2S)-2-(5-nuoroindoIe-2^arbonylamino)-4.phenyIbutanoyl}. 
2^-dihydroindoIe-2-acetate. 

This was prepared from 124a and 5-fluoroindole-2-carboxylic acid on a 0.20 mmol 
scale following the method described for I23b. The product was isolated in 54% yield 
after flash chromatography on silica gel (eluant EtOAc:peL ether 35:65 v/v). 



EXAMPLE 126 




OH 



126a 



126b 
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126b (2R)-l-{(2S).2-(5-Fluoroindole.2.carbonylainino>-4-phenyJbutanoyi}-2.3. 
dih ydroindole-2-acetic acid. 

This was prepared from 126a on a U. 11 ramol scale following the method described for 
If. The product was isolated in 73% yield (39 nig) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 45:55:2 v/v/v). 
HPLC System A t R =l4.2' >95% 
Mass spec (FAB) m/e=500 [M+H1+ 



EXAMPLE 127 



124a 




,CH, 



127a 




127b 



127a Methyl (2R)-l-{(2S)-2.(5<hloroindoIe-2^bonylaniinoM.phenyibutanoyl}- 
2 J-dihydroindoIe-2-acetic acid. 

This was prepared from 124a and 5-chloroindole-2-carboxylic acid on a 0.20 mmol 
scale following the method described for 123b. The product was isolated in 52% yield 
after flash chromatography on silica gel (eluant EtOAc:peL ether 35:65 v/v). 

127b ( 2 R)-l-{(2S)-2.(5-Chloroindole.2^arbonylainino)-4.phenylbutanoyl }-2,3- 
dihydroindole-2-acetic add. 

This was prepared from 127a on a 0.10 mmol scale following the method described for 
If. The product was isolated in 78% yield (42 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet ethenAcOH 45:55:2 v/v/v). 
HPLC System A t R =16.0' >95% 
Mass spec (FAB) m/e=511 [M+H1+ 
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EXAMPLE 128 




128a 128b 

128a Methyl (3R)-2-{(2S)-2-(indole.2.carbonylanuno)-4-pIienylbutanoyl}.l^J,4- 
tetrahydroisoquinoIine-3-acetate. 

This was prepared from 13a on a 0.12 ramol scale following the method described for 
123b. The product was isolated in 68% yield after flash chromatography on silica gel 
(eluant EtOAcpet etfaenAcOH 35:65:2 v/v/v). 

128b (3R)-2-{(2S)-2-(Ihdole-2H^onylaimno)^phenylbutanoyl}-l^A4- 
tetrahydroisoquinoline-3>acetic add. 

This was prepared from 128a on a 0.09 mmol scale following the method described for 
If. The product was isolated in 66% yield (31 rag) after flash chromatography on silica 
gel (eluant ElOAc:pec ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =!4.8' >99% 
Mass spec (FAB) m/e=496 [M+H1+ 
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EXAMPLE 129 




129d 

129c 



129a ( 2 S)-l-{(2S)-2-(tert-Butyloxycarbonylainino)-4-phenylbutanoyI}-2^. 
dihydroindole-2-acetic add. 

This was prepared from the (2SHndoline epimer of 124a on a 0.68 mmol scale 
following the method described for If. The product was used without purification, 
assuming a yield of 100%. 
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129b Benzyl N.{(2S)-l-{(2S)-2-(ie/T-butyloxyc^ 
dihydroindoIe-2-acetyIJ-glycinate. 

This was prepared from 129a and GlyOBzl on a 0.68 mmoi scale following the method 
described for Id- The product was isolated in 53% yield after flash chromatography on 
silica gel feluant EtOAcrpet. ether 35:65 v/v). 

129c Benzyl N-{(2S)-l-{(2S)-2-(indoIe.2<arbonylamino)-4-phenyIbutanoyl}-23. 
dihydroindole-2-acetyi}<glycinate. 

This was prepared from 129b and on a 0.36 mmol scale following the method described 
for 123b. The product was isolated in 45% yield after flash chromatography on silica gel 
(eluant EtOAcpet. ether 40:60 v/v). 

129d N-{(2SH-{(2S)-2-(IndoIe-2<artony^ 
dihydroindol^acetyl^glycine. 

This was prepared from 129c on a 0.16 mmol scale following the method described for 
If. The product was isolated in 30% yield (26 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 90:10:2 v/v/v). 
HPLC System A ^=13.6' >95% 
Mass spec (FAB) m/e=S39 [M+H] + 
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EXAMPLE 130 




130a Methyl 3-{(2RS)-l-tert.butyloxycarbonyI-2.3.dihydroindoIe.2.carbonylamino}- 
propanoate. 

This was prepared from racemic 48a and p-alanineOMe on a 1.8 mmol scale following 
the method described for Id. The product was isolated in 100% yield after flash 
chromatography on silica gel (eluant EtOAc:pet. ether 50:50 v/v). 
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130b Methyl 3- {( 2RS)-2.3-dihydroindoIe-2-carbonylamino }-propanoic acid 
hydrochloride. 

This was prepared from 130a on a 1.2 mmol scale following the method described for 
1c The product was used without purification, assuming a yield of 100%. 

130c Methyl 3-{(2RS)-l-{(2S)-2-(/m-bu 
2J-dihydroindole-2-carbonyiamino}-propanoicacid. 

This was prepared from 130b and BOC-homophenyialanine on a 1.2 mmol scale 
following the method described for Id. The product was isolated in 41% yield after flash 
chromatography on silica gel (eluant EtOAcrpet. ether 45:55 v/v). 

130d Methyl 3-{(2S)-I-{(2S)-2-(indoIe-2-^ 
dihydroindole-2-carbonyiamino}-propanoic acid. 

This was prepared from 130c on a 0.49 mmol scale following the method described for 
123b. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 55:45 v/v). 

130e M(2S)-H(2S)-2-(IndoIe-2-carbo 
dihydroindole*2-carbonyiamino}-propanoic acid. 

This was prepared from 130d on a 0.09 mmol scale following the method described for 
If. The product was isolated in 97% yield (47 mg) after flash chromatography on silica 
gel (eluant EtOAcpet. ethenAcOH 70:30:2 v/v/v). 
HPLC System A t R =12.6' >95% 
Mass spec (FAB) m/e=539 [M+H1+ 

EXAMPLE 131 
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131a Methyl N-{(3R)-2-{ (2IL5S)- l-((2R)-l.terf-butyloxycarbonyl-2.3-dihydroindole- 

2-cartonyl>5-phenyl-pyrToiidine-2-carbon^^^ 

carbonylj-prolinate. 

This was prepared from 69 and ProOMe on a 0.30 ramol scale following the method 
described for Id. The product was isolated in 18% yield after flash chromatography on 
silica gel (eluam EtOAc:hexane 40:60 then 70:30 v/v). 
Rf (EtOAc:hexane 70:30 v/v) 0.22 

131b N-ft3R)-2-{(2R5SM-(<2RM^^Butyloxyca^^ 

c»bonyi).5-phenyl-pyn*Hdine-2-c^ 

carbonylj-proline. 

This was prepared from 131a on a 0.06 mmoi scale following the method described for 
If. The product was isolated in 49% yield (19 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A t R =19.7 >98% 
AAA Peptide content=73% 
Mass spec (FAB) m/e=693 [M+H]+ 
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132a Methyl N-{(3R)-2-/m-butyloxycarbon 
carbonyl}-prolinate. 

This was prepared from la and ProOMe on a 5.4 ramoi scale following the method 
described for Id. The product was isolated in 68% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 70:30 v/v). 

132b Methyl N-{(3RV L2J3 t 4-tetrahydroisoquinoline-3-carbonyl}-prolinate 
hydrochloride. 

This was prepared from 132a on a 0.13 ramol scale following the method described for 
lc The product was used without purification assuming a yield of 100%. 

132c Methyl N-{(3R)-2-{(2S^RM-((2RM^^ 

2-carbonyI)-5-phenyl-pyrroUdine-2-carb^ 

carbonyl}-prolinate. 

This was prepared from 132b and 88b on a 0.13 mmol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 65:35 v/v). 
Rf lEtOAchexane 80:20 v/v) 0.38 

I32d N-{(3R)-2.{(2S,5R)-1-((2R^ 
carbonyi)-5-phenyl-pyrrolidjne-2-carbony 
carbonylj-proline. 

This was prepared from 132c on a 0.13 mmol scale following the method described for 
If. The product was isolated in 24% yield f21 rag) after flash chromatography on silica 
gel (eluant EtOAcAexane: AcOH 90: 10:2 v/v/v). 
HPLC System A t R =19.9' >95% 
AAA Peptide content=8 1% 
Mass spec (FAB) m/e=693 [M+H}+ 
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EXAMPLE 133 




133a Methyl N-{(3R)-2-te/r-butyloxycarbonyM 
carbon yl }-D-proiinate. 

This was prepared from la and D-ProOMe on a 0.56 mmol scale following the method 
described for Id. The product was isolated in 39% yield after Hash chromatography on 
silica gel (eluant EtOAc:hexane 65:35 v/v). 
Rf ( EtOAc:hexane 70:30 v/v ) 0.30 

133b Methyl N^(3R)-1^3.4-tetrahydn)isoqumoline-3Harbonyl}-D-prolinate 
hydrochloride. 

This was prepared from 133a on a 0.13 mmol scale following the method described for 
lc The product was used without purification assuming a yield of 100%. 
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133c Methyl N.{(3R)-2-{(2SJR).M(2R)-l-/m.butyloxycar^^ 

2-carbonyl)-5-phenvl-pyrroiidine-2-carbonyl}-l 

carbonyI}-D-prolinate. 

This was prepared from 133b and 88b on a 0.13 raraol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 65:35 v/v). 
Rf (EtOAc:hexane 80:20 v/v) 0.30 

133d N-{(3R)-2-{(2S^R)-lK(2R)-l-tert.Butyioxycarbonyl-2>3^1ihydroindole-2. 

carbonyl)-5-phenyl-pyiroUdine-2-carbonylM^ 

carbonyl}-D-proline. 

This was prepared from 133c on a 0.13 mmol scale following the method described for 
If. The product was isolated in 57% yield (51 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 95:5:2 v/v/v). 
HPLC System A t R =20.2" >95% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=693 [M+HJ+ 



EXAMPLE 134 





86d 



H3C^CH 3 




DO 



134a 



134b 
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I34a Methyl (3R)-2-{(2R.5S)-l-((2RM-fm-butyiox^^ 

carbonyl)-5-beiizyl-pyiTolidine-2-<art^ 

carboxylate. 

This was prepared from 26a and 86d on a 0.5 raraol scale following the method 
described for Id. The product was isolated in 96% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 40:60 v/v). 

134b (3R)-2-{(2R.5SM-((2R)-Wm-Butyloxyc^ 

carbonyJ)-5.benzyl-pyrrolidtae-2^ 

carboxylic add. 

This was prepared from 134a on a 0.48 mmol scale following the method described for 
If. The product was isolated in 51% yield (151 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 70:30:2 v/v/v). 
HPLC System A t R =14.4' >99% 
Mass spec (FAB) m/e=510 [M+H-BOq+ 
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EXAMPLE 135 




135a 2-Chlorophenylacetaldehyde. 

This was prepared from 2-chlorophenethyl alcohol on a 9.58 mmol scale following the 
method described for 99a. The product was used without purification assuming a yield of 
100%. 

135b Methyl N-2-chlorophenethyI-glycinate. 

This was prepared from 135a on a 9.58 mmol scale following the method described for 
42a. The product was isolated in 8% yield after flash chromatography on silica gel 
(eluant EtOAcrhexane 80:20 v/v). 
Rf (EtOAcrhexane 80:20 v/v) 0.12 

l H NMR 5 2.84-2.88 C4H.m): 3.40 (2H.S); 3.66 (3H.S); 7.06-7.29 (4H,m) 
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135c Methyl N-2-chlorophenethyl-N-((2R)-l-fm-butyloxycarbonyl-2.3- 
dihydroindoIe-2-carbonyl)-gIycinate. 

This was prepared from 135b and 48a on a 0.68 raraol scale following the method 
described for Id. The product was isolated in 76% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAchexane 40:60 v/v) 0.26 

135d N-2-Chlorophenethyl-N-((2R)-l-terr-butyloxycarbonyl-2,3-dihydroindole-2- 
carbonyI)-gIycine. 

This was prepared from 135c on a 0.52 mmol scale following the method described for 
If, The product was isolated in 78% yield and used without further purification. 

135e Methyl (3R)-2-{N-2^1orophMetliyl.N-((2R^ 
dihydroindoIe-2-carbonyI)-glycyl}-l^ 

This was prepared from 135d and lc on a 0.20 mmol scale following the method 
described for Id. The product was isolated in 58% yield after flash chromatography on 
silica gel (eluant EtOAcihexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.25 

I35f (3R)-2-{N-2-Chlorophenethyl-N-((2R)-l-<^^^ 
dihydroindoIe-2-<^bonyl)-glycyl}aX3y4-tetrahydroisoquinoIine-3-aceticadd. 

This was prepared from 135e on a 0.12 mmol scale following the method described for 
If. The product was isolated in 50% yield (38 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A t R =22.3' >90% 
Mass spec (FAB) m/e=632 [M+H1+ 
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136a Methyl N-4-chlorophenethyl-giydnate. 

This was prepared from 2-chlorophenethyiamine on a 6.43 mmoL scale following the 
method described for 32a* The product was isolated in 94% yield and used without 
purification. 

136b Methyl N-4^hlorophenethyI-N-((2R)-l-/err.butyloxycarbonyl-23- 
dQiydroindole-2-carbonyl)-glycinate. 

This was prepared from I36a and 48a on a 1.7 mmol scale following the method 
described for Id. The product was isolated in 84% yield after flash chromatography on 
silica gel (eluant EtOAczhexane 45:55 v/v). 
Rf (EtOAczhexane 50z50 v/v) 0.30 
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136c N-4-Chlorophenethyl-N-((2R).l-tert-butyJoxycarbonyi-2J-dihydroindole-2- 
carbonyl)-glycine. 

This was prepared from 136b on a 1.48 ramol scale following the method described for 
If. The product was isolated in 75% yield and used without further purification. 

136d Methyl (3R)-4-{N-2^hlorophenethyl-N-((2R).l-tert-butyioxycarbonyl-Z3- 
dihydroindole-2-carbonyl)-glycyl}-1.23.4-teti^ydroisoquinoline-3-acetate. 

This was prepared from 136c and lc on a 0.56 ramol scale following the method 
described for Id. The product was isolated in 70% yield after flash chromatography on 
silica gel (eluant EtOAehexane 45:55 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.26 

136e (3R)-2-{N^CWorophenethyI.N.((2RM-teJ*-bu 
dihydroindole-2-carbonyl)-glycyl}-1.2J.4.teti^ydroisoqiunoUne-3.aceticacid. 

This was prepared from 136d on a 0.39 mmol scale following the method described for 
If. The product was isolated in 60% yield (149 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:hexane:AcOH 65:35:2 v/v/v). 
HPLC System A ^=16.3' >95% 
Mass spec (FAB) m/es628 [M+H] + 
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EXAMPLE 137 




137a 2-Methoxyphenylacetaldehyde. 

This was prepared from 2-methoxyphenethyl alcohol on a 13.1 mmol scale following 
the method described for 99a. The product was isolated in 5\% yield after flash 
chromatography on silica gel (eluant ElOAcrhexane 4:96 then 5:95 v/v). 
Rf (EtOAcrhexane 5:95 v/v) 0. 17 

iH NMR 5 3.57 (2H,dJ=2Hz); 3.75 (3H.s); 6.8-7.3 (4H t m); 9.61 (lRU=2Hz) 

137b Methyl N-2-methoxyphenethyI-glycinate. 

This was prepared from 137a on a 6.8 mmol scale following the method described for 
42a. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 80:20 v/v). 
Rf (EtOAc:hexane 80:20 v/v) 0.16 
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137c Methyl N.2-methoxyphenethyl.N-((2R).l.te/t-butyloxycarbonyl-2.3- 
dihydroindole-2-carbonyl)-glycinate. 

This was prepared from 137b and 48a on a 1.9 ramol scale following the method 
described for Id. The product was isolated in 98% yield after flash chromatography on 
silica gel (eluam EtOAc:hexane 40:60 v/v). 
Rf (EtOAcmexane 50:50 v/v) 0.33 

137d N.2-MetooxyphenethyI-N-(<2R).l.tert-b^ 
carbonyl)-gIycine. 

This was prepared from 137c on a 1.90 mmol scale following the method described for 
If. The product was isolated in 85% yield and used without further purification. 

137e Methyl (3R)-2-{N-2.methoxyphenethy|.N.((2R)-l.te/t-butyloxycarbonyI-2^. 
dihydroindole-2-carbonyl)-glycy^ 

This was prepared from 137d and lc on a 0.81 mmol scale following the method 
described for Id The product was isolated in 92% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 40:60 v/v). 
Rf (EtOAcrhexane 50:50 v/v) 0.28 

137f (3R)-2-{N-2-Methoxyphenethyl.N^(2R)-l-tert.butyloxycarbonyl-2^. 
dihydroindole-2-cartonyl)-glycylM 

This was prepared from 137e on a 0.75 mmol scale following the method described for 
If. The product was isolated in 52% yield (247 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v). 
HPLC System A t R =21.1' >95% 
Mass spec (FAB) m/e=628 [M+H] + 
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EXAMPLE 138 




138a 138b 




138a 3-Methoxyphenylacetaldehyde. 

This was prepared from 3-methoxyphenethyl alcohol on a 13-1 raraol scale following 
the method described for 99a. The product was isolated in 19% yield after flash 
chromatography on silica gel Celuant EtOAc:nexane 10:90 v/v). 
Rf (EtOAc±exane 10:90 v/v) 0.20 

lH NMR 5 3 .58 (2H,dJ=2.5Hz); 3.73 (3&s); 6.6-7.2 (4Hjnj; 9.67 (IH,U=2 .5Hz) 

138b Methyl N-3-methoxyphenethyl-glycinate. 

This was prepared from 138a on a 2.6 raraol scale following the method described for 
42a. The product was isolated in 42% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 90:10 v/v). 
Rf (EtOAchexane 90: 10 v/v) 0. 16 
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138c Methyl N.3.methoxyphenethyl-N-((2R)-l-/m-butyloxycarbonyi-2.3- 
dihydroindole-2-carbonyi)-gIycinate. 

This was prepared from 138b and 48a on a 1.1 mmol scale following the method 
described for Id. The product was isolated in 86% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.30 

138d N-3-Methoxyphenethyl-N-((2R)-l-/e/^ 
carbonyl)~glytine. 

This was prepared from 138c on a 0.93 mmol scale following the method described for 
If. The product was used without further purification assuming a 100% yield. 

138e Methyl (3R).2-{NO.methoxyphenethyl-N-((2R)-l-/m.butyloxycarbonyl-23^ 
dmydroindole-2-carbonyl)-glycylH 

This was prepared from 138d and lc on a 0.47 mmol scale following the method 
described for Id. The product was isolated in 91% yield after flash chromatography on 
silica gel (eluant EtOAczhexane 40:60 v/v). 
Rf (EtOAcrhexane 50:50 v/v) 0.23 

138f (3RV2-{N-3-MethoxypheneAyN 
dmydroindole-2^arbonyl)-gly^ 

This was prepared from 138e on a 0.43 mmol scale following the method described for 
If. The product was isolated in 11% yield f31 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A t R =19>6' >80% 
Mass spec (FAB) m/e=628 [M+H]+ 
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EXAMPLE 139 




139e 139f 

139a4-Methoxyphenylacetaldehyde. 

This was prepared from 4-meihoxyphenethyl alcohol on a 13.1 mraol scale following 
the method described for 99a. The product was isolated in 17% yield after flash 
chromatography on silica gel (eluant EtOAcrhexane 10:90 v/v). 
Rf (EtOAcrhexane 10:90 v/v) 0.20 

!H NMR 8 3.75 (2H,dJ=2.3Hz); 3.75 (3Rs); 7.03 (2H,dJ=9Hz); 7.25 (2H.dJ=9Hz); 
9.84(lH.tJ=23Hz) 

139b Methyl N-4-methoxyphenethyl-glycinate. 

This was prepared from 139a on a 2.3 ramol scale following the method described for 
42a. The product was isolated in 3S% yield after flash chromatography on silica gel 
• (eluant EtOAc:hexane 90: 10 v/v ). 
Rf (EtOAchexane 90: 10 v/v) 0. 17 
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139c Methyl N-4-methoxyphenethyl-N-((2R)-l./m.butyloxycarbonyl-2^. 
dihydroindole-2-carbonyl).glycinate. 

This was prepared from 139b and 48a on a 0.87 mraoi scale following the method 
described for Id. The product was isolated in 82% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAchexane 50:50 v/v) 0.30 

139d N^Methoxyphenethyl-N-((2RM^/t.butylox^^ 
carbonyO-giyrine. 

This was prepared from 139c on a 0.72 mmol scale following the method described for 
If. The product was isolated in 80% yield and used without further purification. 

139e Methyl (3R)-2-{N^-methoxyphenethyl.N^(2R).l-te/t-butyloxycarbonyl.2^- 
dihydroindoIe-2^bonyl)-glycylM^^ 

This was prepared from 139d and lc on a 0.29 mmol scale following the method 
described for Id. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAcihexane 40:60 v/v). 
Rf (EtOAcrhexane 50:50 v/v) 0.21 

139f (3RWN^MethoxyphenethyI.N.((2R).l-te/t.butyloxycarbonyl.23- 
fflhydroindole-2-carbonyl>glycyl}.103^ 

This was prepared from 139e on a 0.22 mmol scale following the method described for 
If. The product was isolated in 47% yield (65 mg) after flash chromatography on silica 
gel (eluant ElOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A t R =!9.6' >80% 
Mass spec (FAB) m/e=628 [M+H1+ 
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EXAMPLE 140 




140a l^,4-Tetrahydro-benz[h]isoquinoline-3-carboxyiic acid. 

This was prepared from fH2-naphthyl)alanine on a 23 ramol scale following the method 
described for 84a. The product was isolated in 85% yield as a mixture of benz[g]- and 
benz[h]-fused isomers which was used without further purification. 

140b Methyl l^ 9 4-tetrahydro-benz[h]isoquinoline-3-carboxylate. 

This was prepared from 140a on a 9.9 mmol scale following the method described for 
26a. The product was isolated in 2% yield after flash chromatography on silica gel (eiuant 
EtOAc). The benz[g]-fused isomer was also isolated (in 4% yield). 



140c Methyl (3R)-2-{N-phenethyl-N^(2R ^ 
2<arbonyl>gIycylM;2A4-tet^ 

This was prepared from 90b and 140b on a 0.19 mmol scale following the method, 
described for Id. The product was isolated in 33% yield after flash chromatography on 
silica gel feiuant EtOAcipeL ether 30:70 v/v). 

140d (3R)-2-{N-Phenethyl-N-((2W 
carbonyl)-glycyl}-l£;3,4-tetraty 

This was prepared from 140c on a 0.06 mmol scale following the method described for 
If. The product was isolated in 47% yield (18 mg) after flash chromatography on silica gel 
(eiuant EtOAcipeL ethenAcOH 70:30:2 v/v/v). 
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HPLC System A t R =21.9' >80% . 
Mass spec (FAB) m/e=407 

EXAMPLE 141 




141b 141c 




141a (3RSM-Amino-3-phenyibutanoic add. 

A suspension of (RSV4-araino-3-(4-chlorophenyl)butanoic acid in H 2 0 (100 mL) and 
MeOH (70 mL) was hydrogenated over 5% Pd-on-carbon at room temperature for 5 nr. 
The mixture was filtered through Celite and the filtrate was concentrated in vacuo to give 
the tide compound which was used without further purification assuming a yield of 100%. 

141b (4RS)-1 ,23 ATetrahydroisoquinoIine-4-acetic acid. 

This was prepared from 141a on a 4.7 mmol scale following the method described for 
84a The product was used without further purification assuming a yield of 100%. 
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141c Methyl (4RS)-2-/e/T-butyloxycarbonyl-1.2 3.4-tetrahydroisoquinoiine-4-acetate. 

This was prepared from 141b on a 4.7 raraol scale in two steps. The acid was esterified 
following the method described for 26a. The crude product was taken up in CHoCb (70 
mL) and treated with BOC 2 0 ( 1.31 g, 6 mmol) and /-Pr 2 NEt (excess). The mixture was 
stirred at room temperature overnight, dilutede with EtOAc. washed with aq. KHS0 4 and 
brine, filtered (Whatman IPS phase separator), and concentrated in vacuo. The product 
was isolated in 25% yield after flash chromatography on silica gel (eluant EtOAcrpet. ether 
20:80 v/v). 

141d Methyl (4RS)-2-{N-phenethyl-N-K(2RM-&rt-bu 
d^ydroindole-2-carbonyl)-glycy^l^J3,4-tetrahydroisoquinoline-4-acetate. 

This was prepared from 90b and 141c on a 0.50 mmol scale following the method 
described for 79d. The product was isolated in 39% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 40:60 v/v). 

141e (41»)-2-{N.PhenethyI.N.((2R).l^ert.butyloxycarbonyI-23Mimydroindole-2- 
carbonyl)-glycyl}-l^,4-tetrahydroisoquinoline-4-acetic acid. 

This was prepared from 141d on a 0.19 mmol scale following the method described for 
If. The product was isolated in 70% yield (79 rag) after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 50:50:2 v/v/v). 
HPLC System A ^=19.0' >90% 
Mass spec (FAB) m/e=598 [M+HJ+ 

EXAMPLE 142 
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142a Methyl (4RS).2.{(2R^S).l.((2R).l.te/t.butyloxycarbonyi-23KUhydroindoIe-2. 
carbonyl)-5-phenyl-pyirohdtae-2-carbony0^^ 

This was prepared from 79b and 141c on a 0.52 mmoi scale following the method 
described for 79d. The product was isolated in 48% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 30:70 v/v). 

142b (4re)-2-{(2R^SM-((2R)-l-/m.Butylox^^ 

carbonyl)-5-phenyl-pyiroIidine-2<^ 

acid. 

This was prepared from 142a on a 0.16 mraol scale following the method described for 
If. The product was isolated in 71% yield (69 mg) after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 50:50:2 v/v/v). 
HPLC System A ^=20.2' >95% 
Mass spec (FAB) m/e=610 [M+H] + 

EXAMPLE 143 




143b 143c 



143a (2R).l-Cyclobutyloxycarbonyl-23-dihydroindole.2.carboxyiic acid. 

This was prepared from cyclobutanol on a 2.0 mmol scale following the method described 
for 72a. The product was isolated in 16% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ethenAcOH 35:65:2 v/v/v). 
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143b Methyl (3R>2-{(2R^SM-((2R)-l.cydobutyloxyc^ 

carbonyi)-5-phenyi-pyrroiidine-2-carbo^ 

carboxylate. 

This was prepared from 68a and 143a on a 0.24 ramol scale Mowing the method 
described for 79cL The product was isolated in 82% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 35:65 v/v). 

143c (3R)-2-{(2R3SM-((2RM-Cydobutyloxy^ 

carbonyl)-5-phenyi-pyrroUdine-2^rbonyJ}.1^3.4-tetrahydroisoquinoline-3- 
carboxylic add. 

. This was prepared from 143b on a 0.20 mmol scale following the method described for 
If. The product was isolated in 72% yield (85 mg) after flash chromatography on silica gel 
(eluant EtOAcipet. ethenAcOH 65:35:2 v/v/v). 
HPLC System B t R =I4^* >95% 
Mass spec (FAB) m/e=594 [M+H] + 



144a (2R)-l-CydopentyIoxycarbonyI-23-dihydroindole-2-carboxyiic add. 

This was prepared from cyclopentanol on a 2.0 mmol scale following the method 
described for 72a. The product was isolated in 75% yield and used without purification. 



EXAMPLE 144 




144a 
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144b Methyl (3R)-2-{(2R.5S). l«((2R).l-cyclopentyloxycarbonyl-2J.dihydroindole.2- 
carbonyl)-5-phenyi-pyrroiidine-2-carbonyl}-l^J,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 78a and 144a on a 0.30 mmol scale following the method 
described for 79d. The product was isolated in 73% yield after flash chromatography on 
silica gel (eluant EtOAcpet. ether 35:65 v/v). 

144c (3R)-2-{(2R.5SM-((2R)-l-Cydopentyloxycarbonyl-2J-dihy 

carbonyl)-5-phenyl.pyiTolidine-2-carbony^ 

acid. 

This was prepared from 144b on a 0.22 mmol scale following the method described for 
If. The product was isolated in 797o yield (108 rag> after flash chromatography on silica 
gel (eluant EtOAc:pet ether:AcOH 65:35:2 v/v/v). 
HPLC System B t R =16.3' >98% 
Mass spec (FAB) m/e=622 [M+H]+ 

EXAMPLE 145 



68a + 144a^O^^Q ^Q^^P 



6 V 6 

145a 145b 



OH 



145a Methyl (3R>2-{(2R.5S)-l-((2R)-l-cydopentyloxycaitonyl-23-dihydroindole-2- 

carbonyl)-5-phenyl>pyrroUdine>2.<^bonyi}-l^,4-tetrahydroisoqiunoline-3- 
carboxylate. 

This was prepared from 68a and 144a on a 0.24 mmol scale following the method 
described for 79d. The product was isolated in 81% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 35:65 v/v). 
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14Sb (3R)-2-{(2R.5SM-((2R).l-Cydopentyto^^ 

carbonyl)o-phenyl-pyrrolidin 

carboxy lie acid 

This was prepared from 145a on a 0.19 mmol scale following the method described for 
If. The product was isolated in 69% yield (80 mgj after flash chromatography on silica gel 
(eluantEtOAc:peL ethenAcOH 65:35:2 v/v/v). 
HPLC System B t R =15.2' >98% 
Mass spec (FAB) m/e=608 [M+H]+ 

EXAMPLE 146 




146b 146c 



146a (2R)-l-(2-era-Norboniyl)oxycarbonyi-2^ acicL 

This was prepared from 2-efxo-norbomyI alcohol on a 1.0 ramol scale following the 
method described for 72a. The product was isolated in 93% yield and used without 
purification. 

146b Methyl (3R)-2-{(2R^S)-M(2R)-H2^ 

dihydroindole-2^arbonyi)-5-phenyl-pyrroIidine-2-carbonyl}-1^3,4- 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 146a on a 0.24 mmol scale following the method 
described for 79d. The product was isolated in 74% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 35:65 v/v). 
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146c (3R)-^{(2RJS)-H(2R)-l-(2-ex0.Norboroylto^ 
carbonyl)-5-phenyl-pyrroiidine-2^rbonyl}-1.2J,4-tetrahydroisoquinoline-3- 
carboxylic acid. 

This was prepared from 146b on a 0.18 mraol scale following the method described tor 
If. The product was isolated in 65% yield (74 mgj after flash chromatography on silica gel 
(eluancEtOAcrpet. ethenAcOH 60:40:2 v/v/v). 
HPLC System B t R =17.2' >98% 
Mass spec (FAB) m/e=634 [M+H]+ 

EXAMPLE 147 



O 



147a 

CH3 OH 

147b 147c 

147a (2R)-l-Cydododec\1o\7carbonyl-2 J-dihydroindole-2-carboxyIic acid. 

This was prepared from cyclododecanol on a 1.0 mmol scale following the method 
described for 72a. The product was isolated in 64% yield and used without purification. 

147b Methyl (3R)-2-{(2R,5S)-H(2RM-cydodod^ 

2-carbonyl)-5-phenyI-pyrrolidine-^ 

carboxylate. 

This was prepared from 68a and 147a on a 0.24 mmol scale following the method 
described for 79d. The product was isolated in 55% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 30:70 v/v). 
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147c (3R)-2-{(2R^S).l-((2R)-l.Cyclododecyloxycarbonyl-23-dihydroindole-2- 
carbonyl)-5-phenyl-pyrrolidine-2Harbonyi}-12.3.4-tetrahydroisoquinoiine-3- 
carboxyiic add. 

This was prepared from 147b on a 0.13 ramol scale following the method described for 
IF. The product was isolated in 58% yield (53 rag) after flash chromatography on silica gel 
(eluant EtOAc:pet ethenAcOH 55:45:2 v/v/v). 
HPLC System B ^=25.0* >98% 
Mass spec (FAB) m/e=706 [M+H] + 



EXAMPLE 148 




148a Methyl N-pheneUiyl-N-((2R)-l-«-propyioxycarbonyl-2J-dihydroindole-2- 
carbonyl)-glydnate. 

This was prepared from 90a and propyl chloroformate on a 0.48 mraol scale following the 
method described for 81a. The product was isolated in 88% yield after flash 
chromatography on silica gel (eluant EtOAc:peL ether 35:65 v/v). 
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148b N-PhenethyI-N.((2RVl-«.propyloxycarbonyi-2^-dihydroindoie-2<arbonyl)- 
glycine. 

This was prepared from 148a on a 0.42 ramol scale Mowing the method described for 
If. The product was isolated in 457c yield alter flash chromatography on silica gel (eluant 
EtOAc:hexane:AcOH 65:35:2 v/v/v). 

148c Methyl (3R)-2-{N-phenethyl-N-((2R)-lw/.propyloxycarboiiyI.2^^ydroindole- 
2.carbonyl)-glycyl}-lA3,4-tetrahydroisoquinoiine-3-acetate. 

This was prepared from lc and 148b on a 0.08 mmol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 55:45 v/v). 
R f (EtOAc:hexane 60:40 v/v) 0.35 

148d (3R)-2-{N-PhenethylnN.((2RMvi-propyloxyca^^ 
carbonyl)-glycyl}-1^3Atetrahydroisoquinoline-3.acedcadd. 

This was prepared from 148c on a 0.08 ramol scale following the method described for 
If. The product was isolated in 54% yield (25 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 70:30:2 v/v/v). 
HPLC System A ^=17.9' >98% 
Mass spec (FAB) m/e=584 [M+H] + 

EXAMPLE 149 
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149a Methyl N-{(3R)-2-{(2S.5RM-((2RM.ten-butyIoxycarb^ 

carbonyi)-5-phenyl-pyrroiidine-2-c^ 

prolinate. 

This was prepared from 79c and 88b on a 0.14 mmol scale following the method 
described for 79(L The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 80:20 v/v). 
R f (EtOAc:hexane 80:20 v/v) 0.13 

149b N-{(3R)-2-{(2S^R)-M(2RM-fe^Butyloxycart^ 

carbonyi)-5-phenyl-pvrrolidjne-2-carbonylH 
proline. 

This was prepared from 149a on a 0.14 mmol scale following the method described for 
If. The product was isolated in 46% yield (46 mg) after flash chromatography on silica gel 
(eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A t R =17.6' >95% 
AAA Peptide content=9 1% 
Mass spec (FAB) m/e=707 [M+H] + 
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150e 150f 

150a (2-Methoxyphenyl)acetaldehyde. 

This was prepared from 2-(2-methoxyphenyl)ethanol on a 13.1 mmol scale following the 
method described for 99ad. The product was isolated in 52% yield after flash 
chromatography on silica gel (eluantEtOAc:hexane 5:95 v/v). 
R f (ElOAcrhexane 5:95 v/v) 0.17 

150b Methyl N-2-(2-methoxyphenyl)ethyl-glycinate. 

This was prepared from 150a on a 6.8 mraoi scale following the method described for 
42a. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtOAcmexane 80:20 v/v). 
R f (EtOAcmexane 80:20 v/v) 0. 16 
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150c Methyl N.2-(2-methoxyphenyi)ethyl-X-((2R)-l./m-butyloxycarbonyi-2-3- 
dihydroindole>2-carbonyl)-glycinate. 

This was prepared from 48a and ISOb on a 1.93 mmol scale following the method 
described for Id. The product was isolated in 98% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
R f (EtOAcrhexane 50:50 v/v) 0.33 

150d N-2-(2-MethoxyphenyI)ethyl-N-((2R).l-teit-butyIoxycarbonyl-23- 
dihydromdoIe-2-carbonyl>glydne. 

This was prepared from 150c on a 1.90 mmol scale following the method described for 
If. The product was isolated in 85% yield and used without purification. 

150e Methyl (3R>2-{N.2^2-methoxyphenyl)ethyl-N-(^ 
23-dihydroindole»£4CTbonyl)*gly^ 

This was prepared from 26a and 150d on a 0.81 mmol scale following the method 
described for Id. The product was isolated in 94% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 40:60 v/v). 
R f (EtOAchexane 40:60 v/v) 0.29 

150f (3R)-2-{N-2^2-Methoxyphenyl)ethy^^ 
dftydroindole-2HCTl}onyl>glycy^ 

This was prepared from 150e on a 0.76 mmol scale following the method described for 
If. The product was isolated in 57% yield (267 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A t R =20.5' >95% 
Mass spec (FAB) m/e=614 [M+H] + 
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EXAMPLE 151 



rim 



H O 



151a 



151b 15lc 

151a (2RM-(3^Dimethylbutyl)oxycarbo^ acid. 

TTiis was prepared from 33-dimethylbutanol on a 2.34 mmol scale foUowing the method 
described for 72a. The product was isolated in 37% yield after flash chromatography on 
silica gel (eluant EtOAc±exane:AcOH 35:65:2 v/v/v). 

151b Methyl (3R)-2.{(2R^S>H(2R).l.(3^dunethylbutyI)oxycarbonyl-23. 

dihydroindole-2^bonyl)-5-phenyl-pyiTolidine-2^bonyl}a^,4. 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 151a on a 0.28 mmol scale foUowing the method 
described for 79d. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 35:65 v/v). 
R f (EtOAc:hexane 35:65 v/v) 0.21 

151c (3RV2-{(2R3SMK(2RM-(3>Dimethylbutyl)ox^^ 

carbonyl)-5-pheny|.pyrroHdine-^ 

carboxy lie acid. 

This was prepared from I51b on a 0.21 mmol scale following the method described for 
If. The product was isolated in 66% yield (87 rag) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
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HPLC System B t R =l7.8' >95% 
Mass spec (FAB) m/e=624 [M+H1+ 




152b 152c 

152a l-((2R>-l-CycJoheptylo\Tcarbonyi-23-dihydroindole-2-carbox)Iic add. 

This was prepared from cycloheptanol on a 2.35 ramol scale following the method 
described for 72a. The product was isolated in 39% yield after flash chromatography on 
silica gel (eluantEtOAc:hexane:AcOH 35:65:2 v/v/v). 



152b Methyl (3R)-2-{(2R£SM-((2RM<ydoheptyloxycarbonyM^ 

carbonyi)>5-phenyI-pyrro]idine-2HCTto^ 

carboxyiate. 

This was prepared from 68a and 152a on a 0.28 mmol scale following the method 
described for 79d. The product was isolated in 86% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 35:65 v/v). 
R f (EtOAc:hexane 35:65 v/v) 0.22 
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152c (3R)-2-{(2R^SVl-((2R)-l.Cycloheptyloxycarbonyl-23.dlhydroindole-2. 

carbonyI).5-phenyl-pyiTOlidine-2-^ 

carboxyu'c acid. 

This was prepared from 152b on a 0.24 mraoi scale following the method described for 
If. The product was isolated in 51% yield (78 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B t R =18.2' >98% 
Mass spec (FAB) m/e=636 [M+H] + 



EXAMPLE 153 



J "^N^f" 

1 ^kA,<°*ch, h 3 c.h 3 c 0 J* Q o 




Y V CH, H 3 C 

H O H 3 C 



Y 



153a 



H!C T XT' ^ ° 



3 ^ OH 

153 * 153c 
153a (2RM-((lS)-entfo-Borayl)oxycarbonvl-2 3-dihydroindole-2-carboxylic acid. 

This was prepared from ( lS)-«uto-borneoi on a 2.34 mmol scale following the method 
described for 72a. The product was isolated in 59% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 

153b Methyl (3R)-2.{(2R5S).H(2R)-l.((lS)-eiido.bornyl)oxycarbonyl-23. 

dihydroindole-2-carbonyl)-5-phenyi-pyrrolidine-2-carbonyl}-l r 2^,4. 

tetrahydroisoquinoline-3-carboxyiate. 

This was prepared from 68a and 153a on a 0.28 mmol scale following the method 
described for 79d. The product was isolated in 66% yield after flash chromatography on 
silica gel (eluant EtOAcmexaiie 35:65 v/v). 
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R f (EtOAc:hexane 35:65 v/v) 0.28 

153c (3R)-^{(2RJSM-((2R)-H(lS).««fo-Bon^ 
carbonyl)-5-phenyI-pyrTOh'dine-2-carfaonyl}-123.4-tetrahydroisoquinoiine-3- 
carboxyiic arid. 

This was prepared from 153b on a 0.19 mmol scale following the meihod described for 
If. The produce was isolated in 47% yield (62 rag; after flash chromatography on silica gel 
teluant EtOAc:hexane: AcOH 45:55:2 v/v/v). 
HPLC System B t R =20.6' >95% 
Mass spec (FAB) m/e=676 [M+HJ+ 

EXAMPLE 154 




154a 




154a (2RM.((lR2R3R^-Isopinocamphey»)oxycart^ 
carfaoxylic add. 

This was prepared from (lR2R.3R^5SHsopinocampheol on a 2.34 mmol scale Mowing 
the method described for 72a. The product was isolated in 57% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 
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154b Methyl (3R)-2-{(2R.5SM-((2R)-l-((lR^R3R^S)- 

isopinocampheyl)oxycarbonyl-23-dihydroindole-2-carb^ 

carbonyl}-1^3,4-tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 154a on a 0.28 ramol scale following the method 
described for 79d. The product was isolated in 70% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAcrhexane 35:65 v/v) 0.28 

154c (3R)-2-{(2R3SM^(2RM-((lRJR3RJS)-fc^^ 
dmydroindole-2-carbonyl)-5-phenyl-pyrroiidine-2-carbonyl}-lA3,4- 
tetrahydroisoquinoline-3-carboxylic acid. 

This was prepared from 154b on a 0.20 ramol scale following the method described for 
If. The product was isolated in 53% yield (73 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexaneiAcOH 45:55:2 v/v/v). 
HPLC System B t R =21.0' >95% 
Mass spec (FAB) m/e=676 [M+H]+ 

EXAMPLE 155 
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155a (2R)-l-((lS^S.3S.5R)-IsopinocampheyJ)oxycarbonyl-2J-dihydroindole-2- 
carboxyu'c acid. 

This was prepared from ( lS.2S.3S.5R)-isopinocampheoi on a 2.34 ramol scale following 
the method described for 72a. The product was isolated in 69% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 

155b Methyl (3R)-2-{(2R^S)-l-((2R)-l-{(lSaS.3S ? 5R)-isopinocampheyl)oxycarbonyi- 

23-dmydroindoIe-2.carbonyl).5-phenyi-pyrrolidine-2-carbonyl}-l^ f 3,4- 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 155a on a 0.28 mmol scale following the method 
described for 79d. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 35:65 v/v). 
R f (EtOAc±exane 35:65 v/v) 0.27 

155c (3R>2-{(2R£SW(2R)-M(lSJS3S5R).Isop^ 
dmydroindoIe-2-carbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-1^3^- 
tetrahydroisoquinoiine-3-carboxylic add. 

This was prepared from 155b on a 0.21 mmol scale following the method described for 
If. The product was isolated in 39% yield (56 mg) after flash chromatography on silica gel 
(eluant EtOAcrhexanerAcOH 45:55:2 v/v/v). 
HPLC System B t R =2U' >98% 
Mass spec (FAB) m/e=676 [M+HJ+ 

EXAMPLE 156 




156a 156b 



WO 93/20099 



PCT/GB93/00614 



213 

156a Methyl (3R)-2-{(2R.5S)- K(2R).l-(3,3-dimethylbutyl)oxycarbonyl-2.3- 

dihydroindole-2-carbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-U^,4- 

tetrahydroisoquinoiine-3-acetate. 

This was prepared from 78a and 151a on a 0.30 mmol scale following the method 
described for 79d. The product was isolated in 777c yield after flash chromatography on 
silica gel (eluant EtOAcmexane 35:65 v/v). 
R f (EtOAc:hexane 50:50 v/v) 0.49 

156b <3R)-2-{(2R^S)-l-((2RM-(33-Dimefoylbutyi^ 

carbonyl)-5-phenyl-pyrrolichne-2^rbonyl}-l^J.4-teti^ydroisoquinoline.3-aceric 
add. 

This was prepared from 156a on a 0.23 mmol scale following the method described for 
If. The product was isolated in 44% yield (65 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B ^=19.0' >98% 
Mass spec (FAB) ra/e=660 [M+Na] + 

EXAMPLE 157 




157a 157b 
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157a Methyl (2R)-l-(l-piperidinoicarbonyi^^ 

This was prepared from piperidine on a 1.64 mraoi scale following the method described 
for 72a but without the final hydrolysis. The product was isolated in 44% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 30:70 v/v). 
R f (EtOAcrhexane 30:70 v/v) 0.14 

157b (2RM-(l-ftperictf no)carbonyl-23 acid. 

This was prepared from 157a on a 0.71 mmol scale following the method described for 
If. The product was isolated in 72% yield and used without purification. 

157c Methyl (3R)-2-{(2R^SM<(2RM-(l-piperi^^ 

carbonyl)-5-phenyi-pyiroUdine-2^rbonylH 
carboxylate* 

This was prepared from 68a and 157b on a 0.51 mmol scale following the method 
described for 79d. The product was isolated in 54% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 70:30 v/v). 
R f (EtOAcrhexane 70:30 v/v) 0.16 

157d (3RV^{(2R^S)-H(2R).l-(l-PipericUno)(^bonyl-23HMhydroindoIe-^ 

carbonyi)-5-phenyt-pyrroiidme-2-c^ 

carboxylic add. 

This was prepared from 157c on a 0.23 mmol scale following the method described for 
If. The product was isolated in 18% yield (30 mg) after flash chromatography on silica gel 
(eluant EtOAc:AcOH 100:2 v/v). 
HPLC System B ^=14.9' >98% 
Mass spec (FAB) m/e=607 [M+H] + 
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158a Methyl (2R)-l-(N^dohexyi.N.methylcarbamoyI).23^ihydroindoIe.2- 
carboxylate. 

This was prepared from N-methyl-cyclohexylamine on a 1.64 ramol scale following the 
method described for 157a. The product was isolated in 25% yield after flash 
chromatography on silica gel (eluant EtOAchexane 15:85 v/v). 
R f (EtOAcrhexane 30:70 v/v) 0.20 

158b (2R)-l-(N-Cydohexyl-N-methylcarbainoyl)-2J3-dihydroindole>2-carboxylic acid. 

This was prepared from 158a on a 0.60 mmol scale following the method described for 
If. The product was isolated in 67% yield and used without purification. 

158c Methyl (3R>2-{(2IL5S)-l^(2R).HNKyclohexyl-N-inethylcarbamoyl)-23. 

dmydroindole-2^rbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-1^3,4- 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 158b on a 0.40 mmol scale following the method 
described for 79d. The product was isolated in 72% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 55:45 v/v). 
R f (EtOAc:hexane 70:30 v/v) 0.25 
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158d (3R)-2.{(2R.5S)-l-a2R)-l.(N-CycIohexyl-N-methyIcarbamoyl).23- 
dihydroindole-2-carbon yi)-5- phenyl-pyrrolidine-2-carbony 1 }- 1.2.3.4- 
tetrahydroisoquinoiine-3-carfaoxyiic acid. 

This was prepared fiom 158c on a 0.29 mraoi scale following the method described tor 
If. The product was isolated in 33% yield f60 mg) after flash chromatography on silica gel 
(eiuant EtOAcmexanerAcOH 85:15:2 v/v/v). 
HPLC System B t R =17.6* >99% 
Mass spec (FAB) m/e=635 [M+H1+ 
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EXAMPLE 159 




159e 159f 
159a Methyl (2RM-(4-;m-butylcydohexyU^ 
carboxylate. 

This was prepared from 4-rm-butylcyciohexanol on a 1.64 mmol scale following the 
method described for 157a. The product was isolated in 50% yield after flash 
chromatography on silica gel (eiuant EtOAc:hexane:AcOH 20:80:2 v/v/v). 
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I59b (2R).I-(4-^/t-ButyicycJohexyl)oxycarbonyl-2 J-dihydroindoIe-2-carboxylic acid. 

This was prepared from I59a on a 0.82 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

159c Ethyl (2R^S)-M(2R)-l-(4-fm-butyicy^^ 
2-carbonyl)-5-phenyl-pyrrolidine-2-carboxylate. 

This was prepared from 30a and 159b on a 0.82 mmol scale following the method 
described for Id. The product was isolated in 34% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 20:80 v/v). 
R f (EtOAcrhexane 40:60 v/v) 0.46 

159d (2R^S)-1-((2R)-M4^^ 
carbonyI)-5-phenyi-pyrrolidine-2-carboxylic add. 

This was prepared from 159c on a 0.28 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

159e Methyl (3R)-2-{(2R^S)-I-((2R)-l-(4^ 

dihydroindole-2-carbonyl^ 

tetrahydroisoquinoIine-3-carboxylate. 

This was prepared from 26a and 159d on a 0.28 mmol scale following the method 
described for id. The product was isolated in 93% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 30:70 v/v). 

159f (3R)-2-{(2R^S)-l-((2R)-l-(4.te/t-Butylcydohexyl)oxy 
dihydroindole-2-carbonyl)-5-phenyl.pyrrolidine"2-carbonyl)-l^,4- 
tetrahydroisoquinoline-3-carboxyiic acid. 

This was prepared from 159e on a 0.26 mmol scale following the method described for 
If. The product was isolated in 35% yield (62 mg) after flash chromatography on silica gel 
(eluant EtOAcrhexane: AcOH 65:35:2 v/v/v). 
HPLC System B ^=23.0' >95% 
Mass spec (FAB) m/e=678 [M+H1+ 
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EXAMPLE 160 




160a Methyl (2R)-1^2w:is-methylcydohexyl)oxycarbonyl-23-dihydroindole-2- 
carboxyiate. 

This was prepared from <±)-2-cw-methylcyciohexanol on a 3.28 mraol scale following the 
method described for 157a. The product was isolated in 51% yield after flash 
chromatography on silica gel (eluant EtOAcrhexane 20:80 v/v). 
R f (EtOAc:hexane 30:70 v/v) 0.41 



160b (2R)-l-(2-c£y-MethyIcyclohexyl)oxycarbonyl.2 J-dihydroindoIe-2-carboxylic 
acid. 

This was prepared from 160a on a 1.66 mmol scale following the method described for 
If. The product was isolated in 23% yield and used without purification. 

160c Methyl (3R)-2-{(21US)-l-((2R).l.(2^«-methylcyclohexyl)oxycarbonyl-2^- 

dihydroindoIe-2-carbonyi)-5-phenyl-pyrrolidine-2-carbonyl}-l^ t 3,4- 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 160b on a 0.38 mmol scale following the method 
described for 79d. The product was isolated in 25% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 25:75:1 v/v/v). 
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160d (3R)-2-{(2R^S)-l-((2R)-l.f2<is-Methyicyclohexyl)oxycarbonyl.23- 
dihydroindole*2<arbonyi)-5-phenyi-pyrrolidine-2>carbonyl}-1^3.4> 
tetrahydroisoquinoline-3-carboxylic acid. 

This was prepared from 160c on a 0.09 mmoi scale following the method described for 
If. The product was isolated in 48% yield (29 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 70:30:2 v/v/v). 
HPLC System A t R =18.0' >98% 
Mass spec (FAB) m/e=636 [M+H] + 

EXAMPLE 161 




161c 161d 

161a Methyl (2R)-l-(2-rra/w-methylcyclohexyl)oxycarbonyl-23-dihydroindole-2- 
carboxylate. 

This was prepared from (±)-2-iranj-methyicyclohexanol on a 1.64 raraol scale following 
the method described for 157a The product was isolated in 28% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 20:80 v/v). 
R f (EtOAcrhexane 30:70 v/v) 0.41 
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161b (2R)-l-(2w/a/w-Methyicydohexy0oxycart^ 
acid. 

This was prepared from 161a on a 0,45 mmoi scale following the method described for 
If- The product was isolated in 44% yield and used without purification. 

161c Methyl (3R)-2-{(2R^S)-l-((2R)-l-(2^^^ 

dihydroindole-2-carbonyi^ 

tetrahydroisoquinoIine-3-carboxyiate. 

This was prepared from 68a and 161b on a 0.20 mmol scale following the method 
described for 79d. The product was isolated in 42% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane: AcOH 25:75:1 v/v/v). 

161d (3R)-2-{(2R^S)-l-((2RM^2^^^ 
dihydroindoIe-2-carbonyl)-5-phenyi.pyrrolicMne-2-carbonyI}-1^3,^ 
tetrahydroisoquinoiine-3-carboxylic acid. 

This was prepared from 161c on a 0.08 mmol scale following the method described for 
If. The product was isolated in 38% yield {20 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 65:35:2 v/v/v). 
HPLC System B t R =18.4' >98% 
Mass spec (FAB) ra/e=636 [M+H]+ 
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? 



iaat 162f 

162a Methyl (2R)-I-(3-cydohexylpropyI)oxycarbonyl-2J.dihyM 
carboxylate. 

This was prepared from 3-cyclohexyipropanoi on a 1.64 mmol scale following the method 
described for 157a. The product was isolated in 100% yield after flash chromatography on 
silica gel feluant EtOAc:hexane 20:80 v/v). 
R f (EtOAc:hexane 30:70 v/v) 0.49 

162b (2R)-l-(3-CydohexylpropyI)oxycar^ acid. 

This was prepared from 162a on a 1.64 mmol scale following the method described for 
If. The product was isolated in 60% yield and used without purification. 
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162c Methyl N-phenethyl-N-<(2R).K3-cyclohexyipropyl)oxycarbonyJ.2J- 
dihydroindo)e-2-carbonyl)-gJycinate. 

This was prepared from 32a and 162b on a 0.99 mmol scale following the method 
described for Id. The product was isolated in 82% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 35:65:1 v/v/v). 

162d N-Phenethyl.N^(2RM^3^ydohexylpropyl^ 
carbonylKglycine. 

This was prepared from 162c on a 0.81 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

162e Methyl (3R)-2.{N.phenethyl-N-((2R)-l.(3-cyclohexylpropyl)oxycarbonyl-23- 
dmydroindole-2-carbonyl)-glycyl}-1^3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from lc and 162d on a 0.81 mmol scale following the method 
described for Id. The product was isolated in 63% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 40:60 v/v). 
R f (EtOAehexane 50:50 v/v) 0.34 

162f (3R)-2-{N-PhenethyI-N^(2R)-l.(3.cydohexylpropyl)oxycarbonyl-23. 
dihydroindole-2-carlHmyl)-glycylM^A 

This was prepared from 162e on a 0.51 mmol scale following the method described for 
If. The product was isolated in 51% yield (161 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System B t R =21i' >98% 
Mass spec (FAB) m/e=688 [M+Na]+ 
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1636 163f 

163a Methyl (2R)-l^ydohexylmethyIoxycarbonyi-23<iihydroindole^ 

This was prepared from cyclohexanemethanol on a 1.64 mmol scale following the method 
described for 157a. The product was isolated in 78% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 20:80 v/v). 
R f (EtOAc:hexane 30:70 v/v) 0.49 

163b (2RH-Cydohexylmethyloxycarbonyl-2^ add. 

This was prepared from 163a on a 1.27 mmol scale following the method described for 
If. The product was isolated in 55% yield and used without purification. 
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163c Ethyl (2R.5S> 1-((2R)- l-cyclohexylmethyioxycarbonyi-2J3-dihydroindole-2- 
carbonyl)-5-phenyl-pyrrolidine-2-carboxylate. 

This was prepared from 30a and 163b on a 0.70 ramol scale following the method 
described for Id. The product was isolated in 57% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 25:75:1 v/v/v). 

163d (2ILSS)-l-((2R)-l-Cyclohexylinethyloxycarbonyl-2J-dihydroindole-2-carbonyl)- 
5-phenyl-pyrroiidine-2-carboxyiic add. 

This was prepared from 163c on a 0.40 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

163e Methyl (3R)-2-{(2IL5S).l-((2R).l<yclohexylmethyloxycarbony|.23. 

dmydroindoIe-2K^bonyl)-5-phenyl-pyrrolidine-2-carbonyl}-lZ3,4- 

tetrahydroisoquinoIine-3-carboxylate. 

This was prepared from 26a and 163d on a 0.40 mmol scale following the method 
described for Id. The product was isolated in 64% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 40:60 v/v). 
R f (EtOAcrhexane 50:50 v/v) 0.40 

163f (3R)-2-{(2R^S)-H(2RM-Cydohexylraethyloxycarbo^ 
carbonyl)-5-phenyl-pyrroiidine-2-carbonyl}-UJ,4-tetrahydroisoquinoline-3- 
carboxylic add. 

This was prepared from 163e on a 0.25 mmol scale following the method described for 
If. The product was isolated in 16% yield (24 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50:2 v/v/v). 
HPLC System B t R =18.8' >98% 
Mass spec (FAB) m/e=636 [M+H] + 
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164a Methyl (2RM^2^ydohexylethyl)oxyOT 

This was prepared ficom 2-cydohexyiethanoi on a 1.64 mmol scale following the method 
described for 157a. The product was isolated in 91% yield after flash chromatography on 
silica gel (eluant EtOAchexane 20:80 v/v). 
R f (EtOAc:hexane 30:70 v/v) 0.54 



164b <^2R)-l-(2-Cydohexyiethyl)oxycarbonyl-2,3Hlihydroindole-2H^boxyIi^ add. 

This was prepared from 164a on a 1.50 mmol scale following the method described for 
If. The product was isolated in 55% yield and used without purification. 
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164c Ethyl (2R^S)-l-((2R).l-(2-cydohexyiethyl)oxycarbonyI.2J-daiy(iroindole-2- 
carbonyl)-5-phenyl-pyrrolidine-2-carboxylate. 

This was prepared from 30a and 164b on a 0.82 mmol scale following the method 
described for Id. The product was isolated in 56% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 25:75:1 v/v/v). 

164d (2R^S)-l.((2R)-l-(2-Cydohexylethyl)oxycarbonyl-23^hydroindole-2- 
carbonyi)-5-phenyl-pyiT0lidine-2-carboxylic acid. 

This was prepared from 164c on a 0.46 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

164e Methyl (3R)-2-{(2IL5S).l.((2R).l-(2-cyclohexyIethyl)oxycarbonyI.23- 

dmydroindole-2H^rbonyl)-5-phenyI-pyrrolidine-2-carbonyl}-l ! 2^,4- 

tetrahydroisoquinoline-3-carboxyiate. 

This was prepared from 26a and 164d on a 0.46 mmol scale following the method 
described for Id. The product was isolated in 72% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 40:60 v/v). 
R f (EtOAcihexane 50:50 v/v) 0.40 

164f (3R)-2-{(2R^W-((2RM^Cydohexylethyl)oxyca^ 

carbonyl)-5-phenvl-pyrroIidine-2-carbonyi}-iaJ.4-tetrahydro!SoqujnoIine-3- 

carboxylic add. 

This was prepared from 164e on a 0.33 mmol scale following the method described for 
If. The product was isolated in 16% yield (33 mg) after flash chromatography on silica gel 
(eluant EtOAc±exane:AcOH 50:50:2 v/v/v). 
HPLC System B ^=21.8' >90% 
Mass spec (FAB) m/e=650 [M+H]+ 
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EXAMPLE 165 




o 

4 



165a 165b 
165a Methyl N-{(3R)-2-{(2R3SM^(2R)-l^ydohe^^ 
2^^tH)nyl)-5.phenyl-pyiTo]idine-2-carbonyi}-123,4.tetrahydroisoquinoiine-3- 
carbonylj-protinate. 

This was prepared from 74c and ProOMe on a 0.08 mraol scale following the method 
described for Id. The product was used without purification, assuming a yield of 100%. 
R f (EtOAcrpet ether 70:30 v/v) 0.22 

165b N-{(3R)-2-{(2R£SM-((2R)a.Cydohexyloxycarbony 

carbonyl)-5-phenyI-pyrroIidine-2^^bonyI}-l^J.4-tetrahydroisoquinoline-3- 

carbonylj-proline. 

This was prepared from 165a on a 0.08 tnmol scale following the method described for 
If. Hie product was isolated in 57% yield (3 1 mg) after flash chromatography on silica gel 
(eluantEtOAc:AcOH 100:1 v/v). 
HPLC System A t R =15 S >98% 
AAA Peptide contents83% 
Mass spec (FAB) m/e=604. 272 

EXAMPLE 166 

<yu (y. 

166a 166b 



131a 



h 3 c 

H 3 C 



WO 93/20099 



PCT/GB93/00614 



229 



166a Methyl N-{(3R)-2-{(2R^S)- M(2R)- l-neopentyioxycarbonyi-23-dihydroindole- 

2-carbonyl)-5-phenyl-pyrn>iidine-2<arbony^ 

carbony i }• prolinate. 

This was prepared from 131a on a 0.30 ramol scale following the method described for 
81a. The product was isolated in 32% yield after flash chromatography on silica gel 
(eluant EtOAcrpeL ether 50:50 v/v). 

166b N-{(3R)-2-{(2R^S)-l-((2R)-l-Neopentyloxy(^bonyl-23-dihydroindole-2. 

carbonyl)-5-phenyl-pyiroIidine-2-carbo^ 

carbonvl}-proline. 

This was prepared from 166a on a 0.10 ramol scale following the method described for 
If. The product was isolated in 89% yield (61 mg) after flash chromatography on silica gel 
(eluant EtOAc: AcOH 100:1 v/v). 
HPLC System A t R =15.1* >98% 
AAA Peptide content=76% 
Mass spec (FAB) m/e=592, 272 



EXAMPLE 167 



1c 




167a 



H 3 C-j-CH 3 
H 3 C 



XX) 

V°-CH 3 



167b 
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167a Methyl (3R)-2-^-butyloxycarbonyi-1^4-tetrahydroisoquinoline>3- 
propanoate. 

This was prepared from lb on a 3.6 mmol scale. The ester was hydrolysed following the 
method described for If to give the corresponding acid which was then homologated 
following the method described for lb. The intermediate diazoketone was purified by flash 
chromatography on silica gel (eluant EtOAcrpet. ether 25:75 v/v) and the title product was 
isolated in 22% yield after flash chromatography on silica gel (eluant EtOAcpet. ether 
20:80 v/v). 

Rf (EtOAc:peL ether 10:90 v/v) 0.12 

»H NMR 8 1.49 (9H.S); 1.6 - 1.9 (2Hjnj; 2.3 (2Rm): 2.63 (lH.ddJ=16,2 Hz); 3.09 
UH.ddJ=I6.6 Hz): 3.64 (3H,s); A2 (lRbr); 4.6 (lH.br); 4.9 (labf); 7.0 - 7.2 (4ftm) 

167b Methyl (3R)-2^(2R£SM-((2R)-WCTt.butyioxycart^ 

carbonyl)'5-phenyl-pyrn)h'dine-2-OTb 

propanoate. 

This was prepared from 79b and 167a on a 0.39 mmol scale following the method 
described for 79d. The product was isolated in 71% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 30:70 v/v). 
R f (EtOAc:peL ether 30:70 v/v) 0.13 

167c (3R)-2-{(2R^S)-l-((2R)-l.fe/t-ButyIoxycarbonyl-23-dmydroindole-2-carbonyl> 
5-phenyl-pyrroIidine-2-carbonyi}-1.2.3.4-tetr^ 

This was prepared from 167b on a 0.28 mmol scale following the method described for 
If. The product was isolated in 74% yield (130 rag) after flash chromatography on silica 
gel (eluant EtOAc:pet. ethenAcOH 55:45:1 v/v/v). 
HPLC System A t R =15.4' >98% 
Mass spec (FAB) m/e=624 [M+H]-»- 
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168e I68f 



168a 3-Methylphenethylamine. 

To a stirred solution of 3-methylbenzyl cyanide (1 g, 7.6 ramoi) and CoCl 2 (0.49 g, 3.8 
mmol) in MeOH (20 mL) was added NaBH 4 (1.2 g. 30.4 mmol) portionwise at room 
temperature. The mixture was stirred for 30 min then poured onto crushed ice. 10% Aq. 
KHS0 4 was added until the mixture was strongly acidic (pH 2), arid the insoluble material 
was removed by filtration through Celite. The filtrate was treated with NaOH pellets until 
basic (pH 10) and extracted once with EtOAc. then twice with CH 2 a 2 . The separate 
extracts were washed with brine, dried over Na^O* combined and evaporated to give the 
title compound (0.60 g r 59%) which was used without purification. 
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168b Methyl N-3-methylphenethyl-giycinate. 

This was prepared from 168a on a 4.45 mmol scale Mowing the method described for 
32a. The product was isolated in 6% yield after flash chromatography on silica gel (eluant 
EtOAc). 

168c Methyl N-3-methylphenethyl-N-((2R)-l-cyclohexyIoxycarbonyI-23- 
dihydroindoIe-2-carbonyi>glycinate. 

This was prepared from 74a and 168b on a 0.26 mmol scale following the method 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 30:70 v/v). 

168d N-3-Methylphenethyl-N-((2R)-l.cydohexyIoxycarbonyl-23-dih 
carbonyO-glytine. 

This was prepared from 168c on a 0.18 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

168e Methyl (3R)-2-{N-3-methylphenethyl-^ 
dihydroindote-2-carbonyl)-gfy^ 

This was prepared from lc and 168d on a 0.18 mmol scale following the method 
described tor Id. The product was isolated in 70% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 30:70 v/v). 

168f (3R)-2^N-3-MethyIphenethyI-N-((2RV^ 
dihydroindoie-2-carbonyl)-glycyl^^ 

This was prepared from 168e on a 0.13 mmol scale following the method described for 
If. The product was isolated in 72% yield (60 mg) after flash chromatography on silica gel 
(eluant EtOAc:pet ethenAcOH 70:30: 1 v/v/v). 
HPLC System A t R =17.1 r >98% 
Mass spec (FAB) m/e=660 [M+Na]+ 
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EXAMPLE 169 




169a Methyl N-(2-(l-MethylpyiTol-2-yl)ethyl)-glyciiiate. 

This was prepared from 2-(l-methy!pyrrol-2-yl)ethylaniine on a 8.0 ramol scale following 
the method described for 32a. The product was isolated in 27% yield after flash 
chromatography on silica gel (eluant EtOAcrpet. ether 70:30 then EtOAc). 

169b Methyl NK2-(l-MethylpyiroI.2.yl)ethyl)-N^(2R).l<yclohexyloxycarbonyl-23- 
dihydroindole-2-carbonyl>glycinate. 

This was prepared from 74a and 169a on a 2.16 mmol scale following the method 
described for Id. The product was isolated in 34% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 40:60 v/v). 
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169c x\^2-(l.MethyIpyrroI^ 
dihydroindoIe-2-carbonyl)-glycine. 

This was prepared from 169b on a 0.73 ramol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

169d Methyl (3RV2.{N-(2-(KMethyIpyro^ 

cydohexyloxycarbonyI-23-dihydroind 

tetrahydroisoquinoline-3-acetate. 

This was prepared from lc and 169c on a 0.73 mmoi scale following the method 
described for Id. The product was isolated in 58% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 

169e (3R)-2-{N-(2<l-Metoylpy^ 
dihydroindo!e-2-carbonyl)-glycyi}-L2A 

This was prepared from 169d on a 0.42 mmol scale following the method described for 
If. The product was isolated in 75% yield (197 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 80:20:2 v/v/v). 
HPLC System A t R =15.0' >98% 
Mass spec (FAB ) m/e=627 [M+H] + 
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170e i70f 



170a (2-Thienyl)ethylamine. 

This was prepared from 2-thienylacetonitrile on an 18.6 mmol scale following the method 
described for 168a. The product was isolated in 32% yield and used without purification. 

170b Methyl N-(2-thienyi)ethy|.glycinate. 

This was prepared from 170a on a 5.96 mmol scale following the method described for 
32a. The product was isolated in 35% yield after flash chromatography on silica gel 
(eluantCHCl 3 :MeOH:AcOH 30:2:1 v/v/v). 
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170c Methyl N-(2-thienyi)ethylM\-((2RM 
2-carbonyi)-glycinate. 

This was prepared from 74a and 170b on a L05 ramol scale following the method 
described for Id. The product was isolated in 71% yield after flash chromatography on 
silica gel (eiuant EtOAc:peL ether 30:70 v/v). 

170d N^2-Thienyi)ethyl-N-((2R)-lH^dohexyto 
carbonyD-glytine. 

This was prepared from 170c on a 0.75 ramol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

170e Methyl (3R)-2-{N-(2-thienyl)ethy^ 
dihydroindole-2-carbonyi)-giycy^ 

This was prepared from 1c and 170d on a 0.75 mmol scale following the method 
described for Id. The product was isolated in 59% yield after flash chromatography on 
silica gel (eiuant EtOAcrpeL ether 40:60 v/v). 

170f (3R)-2-{N-(2-Tliienyl)ethy^^ 

2-car bonyl)-glycyI}-l^ J,4-tetrahydroisoquinoIine-3-acetic acicL 

This was prepared from 170e on a 0.44 mmol scale following the method described for 
If. The product was isolated in 57% yield (157 mg) after flash chromatography on silica 
gel (eiuant EtOAc:peL ethenAcOH 80:20: 1 v/v/v). 
HPLC System A t R =14.8' >98% 
Mass spec (FAB) m/e=493 [M+H1+ 
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EXAMPLE 171 




171a(2RSV2-Benyloxycarbonylainino-1^3,4-tetrahydronaphthalene. 

To a stirred solution of U3.4-teuTihy(Ironaphtiialene-2-carboxytic acid (3 g, 17 mmol) 
and N-raethylraorpholine (2.1 mL, 18.7 mmol) under N 2 was added (PhO) 2 P(0)N 3 (4 mL, 
18.7 mmol) and the mixture was heated at reflux for 2.5 hr then cooled to room 
temperature. Benzyl alcohol (3.7 mL. 34 mmol) was added and the solution was heated at 
reflux overnight, cooled to room temperature, and concentrated in vacuo. The residue was 
taken up in EtOAc and washed successively with aq. KHS0 4 , KHCO3 (twice), water and 
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brine, filtered (Whatman IPS phase separator) and concentrated The product was isolated 
in 57% yield (4.07 g) after flash chromatography on silica gel feluant EtOAc:pet. ether 
10:90 v/v) 

171b Methyl N-((2RS)-1.2J.4-tetrahydroimphth^ 
glytinate. 

This was prepared from 171a on a 7.1 mmol scale in three steps. The amine was 
deprotected by catalytic hydrogenoiysis over 5% Pd-on-carbon, then alkylated following the 
method described for 32a and finally reprotected with BOC2O following the method 
described for 141c (second pan). The product was isolated in 14% yield after flash 
chromatography on silica gel (eluant EtOAc:peL ether 10:90 v/v). 

171c Methyl N-((2RS)-l^^ ? 4-tetrahydronaphth-2-yl)-glycinate hydrochloride. 

This was prepared from 171b on a 1.0 mmol scale following the method described for lc. 
The product was used without purification, assuming a yield of 100%. 

171d Methyl N4<?RS)-l f 2A4-^^ 

cydohexyloxycarbonyl-2^ihydroindole^ 

This was prepared from 74a and 171c on a 1.0 mmol scale following the method 
described for Id. The product was isolated in 48% yield after flash chromatography on 
silica gel (eluant EtOAcipeL ether 30:70 v/v). 

171e N^(2RSMA3,4-Tetrahydrorap 
dihydroindole-2-carbonyi)-glycine. 

This was prepared from 171d on a 0.48 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

171f Methyl (3R).2-{N-((2RS)-1^3^tetrahydronaphth-2.yl)-N-((2R)-l. 

cydohexyIoxycarbonyl-23-dihydra 

tetrahydroisoquinoIine-3-acetate. 

This was prepared from lc and 171e on a 0.48 mmol scale following the method 
described for Id. The product was isolated in 52% yield after flash chromatography on 
silica gel feluant EtOAc:peL ether 30:70 v/v). 
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171g (3R).2.{N-r(2RS).1^3,4-Tetrahydronaphth.2.yi)-N.((2R>.l. 
cydohexyloxycarbonyl-2J-dihydroindole-2-carbonyl)-glycyl}-1.2J3.4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 171f on a 0.25 mraol scale following the method described for If. 
The product was isolated in 60% yield (97 rag) alter flash chromatography on silica gel 
(eluant EtOAcrpet ethenAcOH 45:55:1 v/v/v). 
HPLC System A t R =l6.8' >957c 
Mass spec (FAB) m/e=650 [M+H1+ 



EXAMPLE 172 
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172a Ethyl (2R)-3.4-dihydro-5-(4-mertoxyph 

This was prepared from 4-meihox\ r phenyimagnesium bromide on an 8.0 mmol scale 
following ihe method described for 87a. The product was isolated in 82% yield after flash 
chromatography on silica gel (eluant EtOAcpeL ether 30:70 then 40:60 v/v). 

172b Ethyl (2R.5S>5-(4.methoxyphenyl)-pyrroiidine-2-carboxylate. 

This was prepared from 172a on a 6.6 mmol scale following the method described for 
30a. The product was isolated in 56% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 30:70 then 50:50 v/v). 

172c Ethyl (2R^SH-((2RH^ydohexyioxycarto 
(4-methoxyphenyl)-pyrrolidine-2-carboxylate. 

This was prepared from 74a and 172b on a 0.69 mmol scale following the method 
described for Id. The product was isolated in 95% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 30:70 v/v). 

172d (2R^SM-((2RVl-Cydohexyioxyc^ 
methoxyphenyl)-pyrrolidine-2-carboxyiic acid. 

This was prepared from 172c on a 0.65 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

172e Methyl (3R)-2-{(2R3SM-((2RM<ydohexyto^ 

carbonyI)-5-(4-methoxyphenyl)-pOT 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 26a and 172d on a 0.32 mmol scale following the method 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 

172f (3R)-2-{(2R3S)-H(2R)-l-Cyd^ 
carbonyl)-544-methoxyphenyl)-pyrrolidm 
tetrahydroisoquinoline-3-carboxy lie acid. 

This was prepared from 172e on a 0.22 mmol scale following the method described for 
If. The product was isolated in 69% yield (95 mg) after flash chromatography on silica gel 
(eluant EtOAcrAcOH 100:2 v/v). 
HPLC System A t R =15.4' >98% 
Mass spec (FAB) m/e=652 [M+H1+ 
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EXAMPLE 173 

H O 

173a 




173d 173e 



173a Methyl N-(indan-2-yl)-glycinate. 

This was prepared from indan-2-amine on an 8.0 mmol scale following the method 
described for 32a. The product was isolated in 44% yield after flash chromatography on 
silica gel (eluant ElOAc). 
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I73b Methyl N-(indan-2-y0-N-( (2R)- l-cydohexyioxycarfaonyl-2 J-dihydroindole-2- 
carfaonyO-glycinate. 

This was prepared from 74a and 173a on a 0.69 mmol scale following the method 
described for Id. The product was isolaied in 80% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 30:70 v/v). 

173c N-(Ihclan-2-yi)-N^(2RM^ydohexyioxy 
glycine. 

This was prepared from 173b on a 0.55 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

173d Methyl (3R)-2~{N.(indan-^^ 
dmydroindole-2-carbonyl)-glycYl^ 

This was prepared from lc and I73c on a 0.27 mmol scale following the method 
described for Id. The product was isolated in 73% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 40:60 v/v). 

173e (3R)-2-{N-(Indan«2^1)-^ 
carbonyl)-gIycyI}-lZ3.4-tetrahydrois^ 

This was prepared from 173d on a 0.20 mmol scale following the method described for 
If. The product was isolated in ??% yield (75 mg) after flash chromatography on silica gel 
(eluant EtOAcrpeL ethenAcOH 80:20:2 v/v/v). 
HPLC System A ^=15.8' >98% 
Mass spec (FAB) m/e=658 [M+H1+ 
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EXAMPLE 174 




174a Methyl N^2^ydohexylethyl)-N^N-/ert-butyloxycarbonyl-phenylaIanyl)- 
glycinate. 

This was prepared from 32b and BOCPheOH on a 2.0 ramol scale following the method 
described for Id. The product was isolated in 93% yield after flash chromatography on 
silica gel feluant EtOAc:peL ether 25:75 v/v). 

174b Methyl N-(2-cyclohexylethyl)-N-(N-(3-indoleacetyl).phenylalanyl)-glycinate. 

This was prepared from 174a on a 1.86 mmol scale following the method described for 
32d. The product was isolated in 52% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether AcOH 65:35:1 v/v/v). 
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174c N-(2-CyciohexyIethvl)-N-(N-(3-indoleacetyi)-phenyialanyi )-glycine. 

This was prepared from 174b on a u.48 mmoi scale following the method described for 
34. The product was used without purification, assuming a yield of 1009K 

174d Methyl l-{N-(2-cydohexyiethyi)-N-(N-^ 
proiinate. 

This was prepared from 174c and D-ProOMe on a 0.48 mmoi scale following the method 
described for 34. The product was isolated in 427c yield after flash chromatography on 
silica gel {eluant EtOAc). 



174e l-{N-(2-Cydohexylethyl)^ 

This was prepared from 174d on a 0.20 mmoi scale following the method described for 
If. The product was isolated in 6 1% yield (72 mg) after flash chromatography on silica gel 
(eluant CHCl 3 :MeOH:AcOH 35:2:1 v/v/v). 
HPLC System B t R =10.4' >95% 
AAA Phe 0.98; Pro 1.02; Peptide content=87% 
xMass spec (FAB) m/e=587 [M+H1+ 



EXAMPLE 175 
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175a Methyl N.(2-cyciohexyiethyi).N-((2S)-2-(3-indoJeacetylamino)-4- 

phenyibutanoyi)-glycinate. 

This was prepared from 46a on a i.74 mraoi scale following the method described for 
32d. The product was isolated in 61% yield after flash chromatography on silica gel 
(eluant ElOAcrpeL ethenAcOH 65:35: 1 v/v/v). 

175b N-(2-Cydohexylethyl)-N.((2S)-2.(3-indoIeacetylamino)-4-phenylbutanoyl)- 
glycine. 

This was prepared from 175a on a 0.53 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

175c Methyl l-{N-(2^ydohexylethyl)-N^(2S)-2-(3-indoleacetylaniino)-4. 
phenylbutanoyl)-glycyl}-D-prolinate. 

This was prepared from 175b and D-ProOMe on a 0.53 mmol scale following the method 
described for 34. The product was isolated in 39% yield after flash chromatography on 
silica gel (eluam EtOAc). 

175d lMN-(2.Cydohexylethyl)-N^(2S)-2-(3-indoleacetylaimno)-4.phenylbutanoyl). 
glycyl}-D-proline. 

This was prepared from 175c on a 0.29 mmol scale following the method described for 
If. The product was isolated in 67% yield ( 1 16 mg) after flash chromatography on silica 
gel (eluant CHCl 3 :MeOH:AcOH 35:2: 1 v/v/v). 
HPLC System B t R =15.8' >98% 
AAA Hph 1.04: Pro 0.96; Peptide content=93% 
Mass spec (FAB) m/e=623 [M+Nal+ 

BIOLOGICAL TESTING 

The compounds of the present invention are potent ligands for the CCK-A and/or CCK- 
B receptors. Those which are antagonists at the CCK-B receptor also inhibit gastric acid 
secretion stimulated by pentagastrin. The methods for measuring these activities are 
described below: 
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Measurement of binding affinity for CCK-A receptors 

The pancreas of an SD rat was homogenized in a 20-foid voiume of 50 raM Tris-HCl 
buffer (pH 7.7) by the use of a Polyirone-type homogenizes ihe homogenate was twice 
centrifuged for 10 minutes at 50000 g by the use of an ultra-centrifuge, the precipitate thus 
obtained was suspended in a 40-fold volume of 50 mM Tris-HCl buffer (containing 0.27c 
BSA. 5 mM MgCU. 0.1 mg/ml bacitracin and 5 mM DTT: pH 7.7), and the suspension 
was stored at -80°C until the membrane preparations were required. 

The membrane preparations were then wanned to room temperature, diluted 1:10 with 
the buffer and incubated at 37°C for 30 minutes in the presence of FH]L-364.718 and the 
test compound then separated by suction filtration. Non-specific binding was determined 
in the presence of 1 jiM L-364J18. The amount of labelled ligand bound to the receptor 
was measured by the use of a liquid scintillation counter: IC ;o values were determined, 
being that concentration of test compound required to inhibit specific binding by 50%. 

Measurement of binding affinity for CCK-B receptors 

About 100 SD rats were decapitated without anaesthesia, the whole brain was 
immediately excised from each of the rats and homogenized in 10-fold voiume of 0.32 M 
aqueous solution of sucrose by the use of a Teflon-coated homogenizes the homogenate 
thus obtained was centrifuged for 10 minutes at 900 g by the use of a cooled centrifuge, 
and the supernatant was further centrifuged for 15 minutes at 1 1500 g. The precipitate 
thus obtained was dispersed in 50 mM Tris-HCl buffer (pH 7.4) containing 0.08% Triton 
X-100, this suspension was allowed to stand for 30 minutes and again centrifuged for 15 
minutes at 11500 g. the precipitate thus obtained was washed twice with 5 mM Tris-HCl 
buffer and twice with 50 raM Tris-HCl buffer in that order with centrifugal separation, the 
washed precipitate was suspended in 50 mM Tris-HCl buffer, and the suspension thus 
obtained was stored at -80°C until the membrane preparation was required. 

The membrane preparations were warmed to room temperature, diluted with 10 mM 
HEPES buffer (containing 130 mM. NaCL 5 mM MgCU, ImM EGTA and 0.25 mg/ml 
bacitracin; pH 6.5) and incubated at 25*C for 120 minutes in the presence of [ 125 I1BH- 
CCK-8 and the test compound, then separated by suction filtration. Non-specific binding 
was determined in the presence of 1 \xM CCK-8. The amount of labelled ligand bound to 
the receptor was measured by the use of a y-counter; IC 50 values were determined, being 
that concentration of test compound required to inhibit specific binding by 50%. 



WO 93/20099 



PCT/GB93/00614 



247 



Table 1 summarises CCK-A and CCK-B binding data tor representative examples or" the 
preferred compounds: 



Table 1 

Example N", Recttnrnr hinding MtYiimy TP.. . (nM) 
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Table 1 (cont.) 

EffiUnpfc N"- Recenmr binding affiniiv fC ^ snM) 
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Measurement of inhibition of pentagastrin-stimuiated gastric acid secretion in rat 

A cannula was inserted into the trachea of a rat anaesthetised with methane 
(intraperitoneally administered. 1.25 g/Kg), its abdominal wall was incised to expose the 
gastric and duodenal portions* and a polyethylene cannula was set in the anterior stomach 
after ligation of the cardia. The duodenum was then subjected to slight section, a 
polyethylene cannula was inserted from the incised portion toward the stomach, and the 
pylorus was ligated to fix the cannula. 

Physiological saline (with pH adjusted to 7.0) was perfused from the anterior stomach 
toward the pylorus at a rate of 3 ml/min. and the gastric-acid secretion was measured by 
continuous titration of the perfusate by the use of a pH-stat (AUT-201; product of Toa 
Electronics. Ltd.). The continuous titration was carried out by using 25 mM NaOH 
solution until the pH reached 7.0. and the result was expressed as the amount of gastric 
acid secreted for every 10 minutes tmE^lO rain.). Pentagastrin was intravenously 
administered at a rate of 15 jig/Kg/hr. 

The secretion of gastric acid increased upon administration of pentagastrin. reaching the 
maximum level after 60 minutes and stably maintaining this level after that. A test drug 
was then intravenously administered, and the secretion of gastric acid was measured: ED 50 
values were determined, being the amount of the drug required to reduce the amount of 
secreted gastric acid down to 50% of the maximum level. 

Table 2 illustrates representative ED 50 values. It can be seen that compounds of the 
present invention show a substantial advantage over previously reported gastrin 
antagonists. 
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Compound of Example 281 of US 

Patent No. 4.820,834 (L-365.260) 4.2 

Compound of Example 20 of 

European Patent No. 0,405,537 Al 

(PD-134308) 2.1 

Compound of Example 74 0.74 

Compound of Example 153 0.20 



The experiments described above demonstrate that the compounds of the present 
invention are high affinity ligands for the CCK-A and/or the CCK-B receptor, and that 
those which preferentially bind to the CCK-B receptor can inhibit the stimulation of 
gastric acid release due to pentagastrin. They are therefore useful in the treatment of 
disease states in which the CCK-A, CCK-B or gastrin receptor is implicated as a mediating 
factor. 

In the case of the CCK-A receptor such disease states would include pancreatitis, 
disorders of gastrointestinal motility, irritable bowel syndrome, and CCK-dependent 
tumours. 

In the case of the CCK-B receptor such disease states would include disorders of the 
central nervous system such as anxiety, psychoses, Paririnson's disease, Tourette's 
syndrome. Huntingdon's chorea, and neural damage following ischaemia (for example 
after a stroke). 

In the case of the gastrin receptor such disease states would include disorders of the 
gastro-imestinal system, for example gastric and duodenal ulceration, gastritis, reflux 
esophagitis, Zollinger-EUison syndrome, gastrin-sensitive pancreatitis, and gastrin- 
sensitive tumors. 

The compounds of the invention can also be used in the control of appetite and pain 
(including the potentiation of opiate analgesia). 

The compounds of this invention and salts thereof can be administered orally (including 
sublingual administration) or parenterally in the form of tablets, powders, capsules, pills, 
liquids, injections, suppositories, ointments and adhesive plasters. 
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The carrier and excipient for pharmaceutical manufacturing can be a solid or liquid, 
nontoxic medicinal substance, such as lactose, magnesium stearate. starch, talc, gelatin, 
agar, pectin, gum arabic. olive oil. sesame oil. cocoa butter, ethylene glycol and other 
commonly employed materials. 

Examples of formulations using the compounds of this invention are described below. 

Preparation of 20 mg-tablets 

Compound of Example 4 (100 g), lactose i367 g) and corn starch (90g) were 
homogeneously mixed together by the use of a flow granulating coater (product of 
Ohgawara Seisakusho), 10% aqueous solution of hydroxypropylcellulose (200 g) was 
sprayed into the mixture, and granulation was then performed. After drying, the granules 
were filtered through a 20-mesh sieve. 20 g of carboxymethylceilulose Ca and 3 g of 
magnesium stearate were then added, and the mixture was treated in a rotary tablet 
machine equipped with a pesde of 7 ram x 8.4 R (product of Hata Tekkosho), thus 
producing tablets each weighing 120 mg. 

Preparation of 40 mg-tablets 

Compound of Example 4 (140 gj, lactose (280 g) and corn starch (70g) were 
homogeneously mixed together hy the use of a flow granulating coater (product of 
Ohgawara Seisakusho). 10% aqueous solution of hydroxypropylcellulose (175 g) was 
sprayed into the mixture, and granulation was then performed. After drying, the granules 
were filtered through a 20-mesh sieve. 14.7 g of carboxymethylceilulose Ca and 2.8 g of 
magnesium stearate were then added, and the mixture was treated in a rotary tablet 
machine equipped with a pestle of 7.5 mm x 9R (product of Hata Tekkosho), thus 
producing tablets each weighing 150 rag. 

The clinical dosage of the compounds of this invention will be determined by the 
physician taking into account the precise illness, and the body weight, age, sex. medical 
history and other factors of the patient to be treated. In general the dosage when 
administered orally will be between I and 1000 mg/day in either a single dose or sub- 
divided into smaller multiple doses. 
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CLAIMS 

Compounds of general formula I, orpharmaceuticaily acceptable salts thereof: 
A - B - C I 

wherein: 
Ais 



R 1 




R 2 vin 



X 1 




vn 



or an a-amino acid residue containing an aromatic side-chain (e.g. L-Trp, L-Hph, 
L-Phe, L-Phg, D-Trp, D-Hph, D-Phe, D-Phg) which is optionally substituted at the 
N-ternunal amino group; the N-terminal substituent is selected from R 2 . 
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Bis 



R7 R 8 X 2 

X ii 

-N-/CH 2 ) C (CH 2 )^C-(CH 2 ) e - 
R 6 



R9 




c = x 2 

I 

XI 



-N 




R 9 



(CH 2 ) d 



c = x 2 

I 



R9 

t H-R 10 

"V 

c = x 2 

I 

xn 



R6 (CH 2 )g-C- 



xm 



XIV 




R I6 



XVI 



WO 93/20099 



PCT/GB93/00614 



253 




-N 

(CH 2 )rC-D-R' 8 



xvm 



D (in the exemplifications of C showing it) is absent, any o-amino or imino acid 
residue, any N-methylated a-amino acid residue, (J-alanine; 




XTC XX 



R 1 is -H, halo, -OH. -C0 2 H, -CF 3 , -xNOo, -CN, CH 3 . lower alkoxy (d - C 3 , linear or 
branched), lower alkylcarbonyl (C x - C 3 , linear or branched), phenylcarbonyl; 

R 2 is absent, H, alkyl (C x - C l0 , linear, branched or cyclic), unsubsdtuted or 
substituted phenylmethyl (substituents are 1 or 2 of halo, -OH, -C0 2 H, -CF 3 , -N02, 
-CN, -CH 3 , or -OCH 3 ), -CSR 19 , -COR 19 , -COjR 19 , -CONR 19 R 2 °, -CH 2 CO-,R 19 , 
-CH 2 COR 19 -S0 2 R 19 ; 

R 3 and R 4 are independendy selected from R 1 , but when situated on adjacent carbons' 
may form an unsubstituted fused aromatic carbocyclic or heterocyclic ring; 

R 5 is H, -OH, lower alkyl (Q - Q, linear or branched) lower alkoxy (Q - Q, linear 
or branched), substituted or unsubstituted phenyl or phenylmethyl or phenylmethoxy 
(substiments are 1 or 2 of halo, -CH 3 , -OCH 3 , -C0 2 H, -N0 2 , -CF 3 or -OH), 
cyclohexyl, cyclohexylmethyl, cyciohexylmethoxy; 

R 6 is H, -(CH^-X^CCH^-R 21 , l-indanyl, 2-indanyl, U,3.4-tetrahydronaphth-l-yl, 
or l,2,3,4-tetrahydronaphth-2-yl; 
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R' is H. methyl, or togeifaer with R 8 forms a saturated, unsubsrituted. cycloaikyi ring 

R 8 is H, tert-butyl, cycioaikyi (C 3 - C 8 ), substituted or unsubsrituted phenyl 
(substituents are 1 or 2 of halo, -CN, -CH 3 , -OCH 3 , -C0 2 H -NO,, -CF 3 or -OH), the 
side chain of a naturally occurring a-amino acid, -CHR^R 23 , or together with R 7 
forms a saturated unsubsrituted cycioaikyi ring (C 3 - C 6 ); 

R 9 and R 10 are independenriy selected from R 5 , phenylthio. phenoxy, 1-napthyl, 
2-napthyl, or when situated on adjacent carbons may together form a fused benzene 
ring; 

R 11 and R 12 are independenriy H, halo. -OH -NO,, -C0 2 H, -CF 3 , -CH 3 , -OCH 3 , 
phenyl, or together when on adjacent carbons R 11 and R 12 may form a second 
benzene ring; 

R 13 and R 14 are independently chosen from H, halo, -OH, -N0 2 , -CF 3 , -CH 3 , -OCH 3 , 
-(Oi^CCkH, -(CH^CONHz, -(Ol2) ra C0 2 CH 3 , -(CH^S^H, or together when 
situated on adjacent carbons R 13 and R 14 may form a second fused benzene ring; 

R 15 is H, lower alkyl (C t - linear or branched), substituted or unsubsrituted phenyl 
or phenylmethyl (substituents are 1 or 2 of halo. -CH 3 , -OCH 3 , -CC^H. -N0 2 , -CF 3 , 
-CN or -OH); or 

if x * 

-(CH 2 )-C-D-R 18 , -CH=CH-C-D-R 18 

xxi xxn 

where the double bond may be either of cis or nans disposition: 
R 16 is defined as R 5 ; 

R 17 is H, di-lower alkyl (Ci - C 4 ) methyl, cycioaikyi (C 3 - C l0 ), -O-cycloalkyl (C 3 - 
C 10 ), -S-cycloalkyl (C 3 - C 10 ), -S0 2 -cycloalkyl (C 3 - C 10 ), -l-adamantyl, 
-2-adamantyl, unsubsrituted or subsrintted phenyl (substituents are 1 or 2 of halo, 
-CH 3 , -OCH 3 , -C0 2 H. -NO,, -CF 3 or -OH); 
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R 18 is -H, -OH. -C0 2 H, -C0 2 CH 3 , alkyl (Q - Q, linear or branched), cycioalkyl (C 3 - 
C 7 ), alkoxy (C, - Q, linear or branched), phenyimethyl, phenylmethoxy, NR^R 25 ; 

R 19 and R 20 are independemly selected from H, alkyl (Cj - C 12 , linear or branched), 
cycioalkyl (C 3 - C 8 MCH 2 ) n - or polycycloalkyl (C 3 - C 12 )-(CH2) n - where said cyclic 
or said polycyclic group may be further substituted by up to four substituems 
independendy selected from Cj - C 3 alkyl; substituted or unsubstituted 
phenyl-(CH2V (substitutents may be 1 or 2 from halo, -CH 3 , -OCH 3 , -C0 2 H, -N0 2 , 
-CF 3 or -OH), 1-adamantyl, 2-adamantyl, heterocycloalkyl (3-8 membered ring, 
where heteroatoms are 1 or 2 of -NR 26 -, -O-, -S-, -SCV), or together R 19 and R 20 in 
combination with the N of an NR^R 20 group may form a 3-8 membered heterocyclic 
ring; 

R 21 is branched alkyl (C 3 - C 8 ), cycioalkyl (C 3 - C 8 ), unsubstituted or substituted 
phenyl (substituems are 1 or 2 of halo, -CF 3 , -COjH, alkyl (Ci - C5, linear or 
branched), alkoxy (Q - C 5 , linear or branched), -GN, -NOa and -OH), 1- or 2-napthyl, 

2- or 3-indolyU 2-, 3- or 4-pyridyl; 2- or 3-thienyU 1-, 2- or 3-pyrrolyl; 2- or 

3- (l-methyl)pynolyl; 2- or 3-fuiyl; 

R 22 and R 23 are independently H, alkyl (Cq - C 8 , linear or branched), 

-(CH>) 0 -X 5 -(CH 2 -) p R 27 
-(CH2) 0 -C0 2 R 27 , ' 

-(CH^-R 27 , 

-(CH^-CONR^R 29 , 

-CKXXCH^-R 27 , 

-OCO^CH^o-R 27 , 

-NHC0 2 (CH2) 0 -R 27 ; 

R 24 and R 25 are independently H, alkyl (Ci - C 6 , linear or branched), or together with 
the N of the NR^R 25 group form an unsubstituted, saturated or unsaturated, 4-7 
membered heterocyclic ring; 

R 26 is H, lower alkyl (C l - C 4 , linear or branched), phenyl or phenyimethyl; 

R 27 is H, alkyl (C 3 - linear or branched), cycioalkyl (C 3 - C 8 ), substimted or 
unsubstituted phenyl or phenyimethyl (substituems are 1 or 2 of halo, -CH 3 , -OCH 3 , 
-C0 2 H, -N0 2 , -CF 3 or -OH), 1-adamantyl, 2-adamantyl; 
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R 28 and R 29 are independently R 27 or together with the N of the NR^R 29 group form 
an unsubsntuted. saturated or unsaturated. 4-7 membered heterocyclic ring, or 
faenzofused 4-7 membered heterocyclic ring; 

and wherein: 

aisO-3 

bisO-2 

cisOor 1 

disO-2 

e is 0 or 1 

fisO-4 

gisO-3 

hisO-2 

iisO-3 

jisO-2 

kisO-3 

IisO-3 

mis 0 - 3 

nis0-4 

ois0-3 

pisO-3 

qis0-4 

X l isO,H 2 ,S 

X 2 isO,H 2 ,S 

X 3 isO,H 2 ,S,F 2 

X 4 is absent, -0-, -CHOH-, -CO-, -S0 2 - 

X 5 is absent, -OCCH^-.-CCH^q-CO-, 

-0(C3i2) q -CO-, -S-(CH2) q -, -SOoCCH^-, 
-SOoCCH^q-CO-, -SO(CH2)q-, -NHfCH^q-, 
-NCHaCCHj),-, -NH(CH2)qCO-, NCHsCCH^qCO-. 

can be either a single or double bond; when two occur in the same molecule 

they must be simultaneously double or single. 



WO 93/20099 



PCT/GB93/00614 



257 



2. Compounds of Claim 1 or pharmaceuticaily acceptable salts thereof, wherein: 

AisW 

B is X, XIV 

C is XV, XVI or XVII 

3. Compounds of Claim 2 or pharmaceutically acceptable salts thereof, wherein: 

BisX 
CisXV 

R 3 is at the 3- position of the aryi ring 
R 4 isH 

R 6 isHorCH 3 
R 7 isHorCH 3 



and wherein: 

c+d + e=0orl 
fisOorl 
g is 0,1 or 2 
h is 0 or 1 
X^O 
X 2 isOorH 2 

4. Compounds of Qaim 3 or pharmaceurically acceptable salts thereof, wherein: 

R 6 isH: 
R 7 is H: 

R 8 is ten-butyl, cycloalkyl (C 3 - C 8 ), substituted or unsubstituted phenyl (substiments 
are 1 or 2 of halo, alkyl fC t - C 3 ), alkoxy (C, - C 3 ), -C0 2 H, -NO* -CF 3 or -OH), 
CHR^R 23 ; 

R l3 isH,halo,-CH 3 ,-OCH 3 ; 
R 14 isH; 
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X 3 
II 

R 15 is — (CH 2 V— C— D ~R 18 XXI 

wherein D is absent. Gly or P- Ala: 

R 18 is -OH, lower alkyl (C t - C 4 , linear or branched), lower alkoxy (C t - Q, linear or 
branched), NR^R 25 ; 

R 22 and R 23 arc independendy H. lower alkyl (Ci - C 6 , linear or branched), lower 
alkoxy (Cx - Q, linear or branched) 

-(CH^-X^CH^p-R 27 
-tCHaVR 25 

R 24 and R 25 are independendy H, methyl, ethyl or in combination with the N of the 
NR^R 23 group together form an unsubstituted, saturated or unsaturated, 4-7 
numbered heterocyclic ring; 

cisO 
disO 
eisOor 1 
iisOorl 
X 3 isOorH 2 

5. Compounds of Claim 4 or pharmaceudcally acceptable salts thereof, wherein: 

R 3 is -CI, -Br, -CH3 or -OCH 3 
R u isH 

R^is-CCH^rCOiH 

R 22 and R 23 are independendy lower alkyl (Ci - Cg, linear or branched), 
-(CH2) 0 -0-(CH2) p -Ph, -(CH2) 0 -Ph. 

eisO 
fisl 
gis 1 
hisO 

stereochemistry at R 15 subsriment is R. 
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6. Compounds of Claim 2 or pharmaceurically acceptable salts thereof, wherein: 

R 7 R 8 

B is -N C- XXm 

I II 
R 6 X 2 

(X where c = d = e = zero) 
C is XVI or XVH 

R 6 and R 7 are independently H or CH 3 ; 



X 3 

R is -(CH 2 )i— C-R18 XXIV 
(XXI when D is absent) 

R 16 is phenyl, phenylmethyl, phenylmethoxy, cyclohexyC cyclohexylmethyl, 
cyclohexylmethoxy; 

R 18 is -H, -OH. -iNR^R 25 , lower alkoxy (Cj - C 3 ); 

R 24 and R 25 are independendy H, lower alkyl (C t - C 4 , linear or branched), or 
together with the N of the NR^R 23 group form an unsubsututed. saturated, 4-7 
membered heterocyclic ring; 

f + g = I or 2 
iisO, lor 2 
X l isO 

X 2 and X 3 are independendy O or H 2 . 
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7. The following particular compounds within claims 2 to 6 or pharmaceutical^ 
acceptable salts thereof: 

Example No. 

1 (3R)«2-[N-(3-CMorophenyicarbamoyl)-0^ 
tetrahydroisoquinoiine-3-acetic acid. 

2 (3R)-2-[N-(3-Bromophenyicarbamoyl)<)-benzyl-thieonyl]-l^ t 4- 
tetrahydroisoquinoline-3-acetic acid. 

3 (3R)-2-|N-(3-MethyIphenylc^ 
tetrahydroisoquinoline-3-acetic acid. 

4 (3R)-2-[N-(3-Acetylphenyicarbamoyl>^^ 
tetrahydroisoquinoline-3-aceric acid. 

5 (3R)-2-(N-(3-Isopropoxyphenyicarbamoyl)-0-benzyI-threo 1,2,3,4- 
tetrahydroisoquinoIine-3-acetic acid. 

6 (3R)-2-|N-(3-Cyanophenylcarbamoyl)^-ben2yl-thieonyl]-l,2^ t ^ 
tetrahydroisoqtiinoIine-3-acetfc acid. 

7 (3R>2-[N-(3-CMorophenyicart 
tetrahydroisoquinoline-3-acetic acicL 

8 (3R)-2-[N-(3-Oilorophenyic^ 
tetrahydroisoquinoline-3-acetic acid. 

9 (3R)-2-[N-(3-CMorophenylcarbamoy 
tetrahydroisoquinoiine-3-acetic acid. 

10 (3R>24(2S)-2-(3-TrmuoromethyIphenyicarbamoylamino)-^ 

tetrahydroisoquinoline-3-acetic acid. 
// (3R>2-[(2S)-2-(3<^orophenylcarbamoylamino)-hexanoyl] 

tetrahydroisoquinoline-3-acetic acid. 

12 (3R)-2-[(2S)-2-(N-(3-ChIoropheny 
tetrahydroisoquinoline-3-acetic acid. 

13 (3R)-2-[(2S)-2<3ADicMorophenyl^ 
tetrahydroisoquinoline-3-acetic acid. 

14 (3R)-2-[(2S)-2-(2-MeAylph^ 
tetrahydroisoquinoline-3-acetic acid. 

15 (3R)-2-r(2S)-2-(4-Methylphenylc^ 
tetrahydroisoquinoiine-3-aceuc acid. 

16 (3R)-2-[(2S)-2-(3-Methoxyphenyicarbamoy 
tetrahydroisoquinoline-3-acetic acid. 
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Example No. 

17 (3R)-2-[(2S)-2-(3-Chlorophenyicarbamoylaminoj-4-phenyibutanoyl]-1^2,3,4- 
tetrahydroisoquinoline-3-acetic acid 

18 (3R)-2-[N-(3-Chlorophenyicarbamoyl)-vaJyl]-1^3,4-tetiahydrois(xiuinoiine-3- 
acericacid. 

/ 9 OR^-fN-G-BromophenylcarfaamoyO-valyll-l^^ ,4-tetrahydroisoquinoline-3- 
acetic acid. 

20 (3R)-2-[N-(3-Methylphenyicarbanioyl)-is^ 
3-acetic acid. 

2 1 (3R)-2-[(2S)-2-(3-Chlorophenylcarbamoylainino)-3,3-diineihylbutanoyl]- 1 ,2,3,4- 
tetrahydroisoquinoline-3-aceric acid. 

22 (3R)-2-[(S)-a-(3-Chlorophenyicarfaamoyianiino)-phenylacetyl]-l^,3,4- 
tetrahydroisoquinoiine-3-aceric acid. 

23 (3R)-2-[(S)-a-(3-Methyiphenylcarba^ 
tetrahydroisoquinoiine-3-acetic acid. 

24 (3R>2-[(2S>3-(2-Adamantyloxycarbonylani^ 
propanoyl]- 1 ,2^,4-tetrahydroisoquinoiine-3-acetic acid. 

25 (3R)-2-[(2S,3R)-2-(3<3Uorophenylcarbamoylanrino)-3-phenylbutanoyl]-lA3,4- 
tetrahydroisoquinoline-3-acenc acid. 

26 (3R)-2-[N-(3-Chlorophenylcarbamoyl)-0-ben2yl-threonyi]-l^,3,4- 
teaahydroisoquinoline-3-carboxylic acid. 

27 (3R)-2-[N-(3-Bromophenylcarbamoyl)-0-benzyl-threonyl]- U,3,4- 
tetrahydroisoquinoiine-3-carboxyIic acid. 

28 (2R,4S)-l-[N-(3-Chlorophenylcarbamoyl)-0-ben2yl-tbreonyl]-4- 
phenylpyrrolidine-2-carboxylic acid. 

29 (2R,4R)-l-[N-(3-Chiorophenyicarbamoyl)-0-benzyl-threonylJ-4- 
phenylpyirolidine-2-acetic acid. 

30 (2R4S)- l-[N-C3-Chlorophenylcarbamoyl)-0-ben2yl-threonyl]-5- 
phenylpyrrolidine-2-carboxyiic acid. 

31 (3R)-2-[(2S.3R)-3-Benzyloxy-2-(3H:hlorophenylcarbamoylamino)-butyl]- 
lA3,4-tetrahydroisoquinoline-3-acericacid. 
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8. Compounds of Claim 1 or pharmaceuricaily acceptable salts thereof, wherein: 

A is n. IH. IV, V or VI 

BisX 

CisXVm 

and wherein: 

R 1 is H. -OH, halo, -CH 3 , -OCH 3 , -CN, -C0 2 H or CF 3 ; 

R 2 is absent, H, alkyl (C, - C* linear or branched), -CO-alkyl (C! - Q, linear or 
branched), -CC^-alkyl (Ci - C 6 , linear or branched); 

R 6 is H. or alkyl (C t - Q, linear or branched); 
R 7 isH; 
cisO 

X 2 and X 3 are independently H 2 or O. 

9. Compounds of Claim 8 or phannaceuncaily acceptable salts thereof, wherein: 
D (in the exemplifications of C showing it) is absent, Gly, p-Ala, XK or XX; 
and wherein: 

RMsH; 

R 2 is absent or H; 
R'isH 

R 8 is H, the side chain of a naturally occurring a-amino acid, CHR^R 23 ; 
R 18 is -OH, -OCH 3 , NR^R 25 ; 

R 22 and R 23 are independemly H, alkyl (Ci - Cg, linear or branched), 
-(CHjV^CH^p-R 27 , -(CH^-COiR 27 or (CHiVR 27 ; 

R 2 * and R 25 are independendy H or alkyl (Q - Q, linear or branched), or together 
with the N of the NR^R 25 group form an unsubsututed, saturated. 4-7 membered 
heterocyclic ring; 
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R 27 is H, branched alkyl (G 3 - C*), cycloalkyl (C 3 - Q), phenyl, 1-adamantyl, 
2-adamanryl: 

a is 0-2 
d and e are 0 
f is 1-3 
iislor2 

are all double bonds. 

10. Compounds of Claim 9 or pharmaceurically acceptable salts thereof, wherein: 



A is 




N 



XXV 



H 



(II where 



is a double bond, R 1 = R 2 = H, a = 1, X 1 = O) 



D is absent. 




XXVI 



CO- 



(XTX where R 16 is H,j 



zero) 




xxvn 



(XX where R 16 is a j = zero) 



and wherein: 



R 17 is cycloalkyl (C 5 -C 8 ); 
R^isH; 

R 23 is alkyl (C x - C 8 , Unear or branched), -(CH^-R 27 . 
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i 1. The following particular compounds within Claims 9 and 10 or pharmaceurically 
acceptable salts thereof: 

Example No. 

32 Methyl N-(2^yclohexylemyI)-N-((2S>2-(3-indoleacetylamino)-hexanoyI)- 
glycinate. 

33 N-(2-CyclohexylemyO-N^(2S)-2-(3-taa^ 

34 HN-(2-tyclohexylemyl)-N-((2S)-2-C3-in^ 
pyrrolidine. 

35 Methyl N-{N-(2-cycIohexyIemyl)-N-((2S)-2-^ 
glycyl }-D-prolinaie. 

36 N-{N-(2-Cyclohexylemyl>N-((2S>2-(3-mdoleacerylarnmo)-hexanoy 
D-proline. 

37 N-{N-(2-CyclohexyIethyl)-N-((2S>2-(3-mdoleacetylarnmo)-hexan 
D-pipecolic acid. 

38 N-{N-(2-Cyclohexylemyl>N-((2S>2-(3-indoleacetylarrimo)-hex^ 
glycine. 

39 l-{N-(2-Cyclohexytaiemyl)-N-((2S)-2-^ 
pyrrolidine. 

40 l-{N-(2-Cyclohexylmemyi)-N-((2S)-2K3-indoleacerylainino)-hexanoy } - 
proline. 

41 l-{N-(2-Cyclohexylmemyl)-N-((2S)^^ 
D-proiine. 

42 l-{N-(Cycloocrylmemyl)-N-((2S)-2-(3-iiidoleacetylammo)-te 
D-proline. 

43 H3-{N-(2-CyclohexylemyI)-N-((2S)-2-(3-^ 
amino } -propanoyi } -pyrrolidine. 

44 N-(3-Cyclohexylpropyl)-N-((2S)-2-(2-indolec^ 

45 N-(3-Cyclohexylpropyl)-N-(N-(3-mdoleacetyl)-phenylalanyl)-glycine. 

46 N-(2-Cyclohexylemyl)-N-((2SV2-(3-isoqumolmecarbonylainmo)-4- 
phenyIbutanoyl)-glycine. 

47 N-{N-Phenemyl-N-((2S)-2-(3-indolearew^ 

174 l-{N-(2-Cyclohexylemyl)-N-(N^ 
D-proline. 

175 l-{N-a-Cyclohexylemyl)-N-f(2S)-2-(3-indoleacetylairimo)-4-phenylbum 
glycyl] -D-proline. • 
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12. Compounds of Claim 1 or pharmaceuticaily acceptable salts thereof, wherein: 



A is IX, 




xxvm 



i 

R 2 



(II where z=r: is a single bond) 




XXK 



I 

R 2 



(TV where == are single bonds) 

(V where are single bonds) 
R 8 X 2 

X ii 

Bis -N (CH 2 )3-C-(CH 2 ) e - XXXI 

R6 

(X, where R 7 is H and c is zero) 
XI, XII. Xni and XIV 

CisXV 
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13. Compounds of Claim 12 or pharmaceurically acceptable salts thereof, wherein: 
R l is H, halo, -CH 3 or -OCH 3 . 
R 8 is H or CHR^R 23 or phenyi. 

R 11 and R 12 are independently H or phenyi, or together when on adjacent carbons 
R 11 and R 12 may form a second fused aromaric ring, yielding a napthyl moiety. 

R^isH. 

X 3 
II 

R 15 is a or — (CH^— C— D — R 18 XXI 
R 18 is-OH,-OCH3or-NH 2 ; 

R 22 and R 23 are independendy H, aikyl (C t - C 4 , linear or branched), 
-(CH2) 0 -X 5 -(CH2) p .R 27 , -(CHjJo-R 27 ; 

R 27 is cycloalkyl (C 3 - Cg), phenyl; 
and wherein: 

aisOorl 

d is 0 or 1 

eisO 

fis0-2 

gisO-2 

iisO-2 

X l isOorH 2 

X 2 isOorH 2 

X 3 isOorH 2 

X 5 is absent or -O- 
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14. Compounds of Claim 13 or phannaceurically acceptable sails thereof, wherein: 

R 1 

A is |. j j. xxxn 




(XXVIII with a = zero and X 1 = O); 



Cis 




xxxm 



(CHa), 
C0 2 H 



(XV where f is 1, g is 1, h is 0, R 13 and R 14 are H, and R 15 is -(CHj^COjH), 



XXXIV 




(XV were f is 1, g is 0, h is 1. R 13 and R 14 are H, and R 15 is -(CH^CCmH); 
R 2 is-C0 2 R 19 ; 

R 9 and R 10 are independendy R 5 . phenylthio, phenoxy, 1-napthyl or 2-napthyl; 

and wherein: 

i+j=0-4 

X 4 is absent or -CO-. 
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15. The following particular compounds covered by Claims 12 to 14 t or 
pharmaceutical^ acceptable salts thereof: 

Example No. 

48 f3R)-2-{N-((2RH-te/t-Bu^ 

benzyl- threonyl } - 1 ,2^Atetrahyciroisoquinoiine-3-acetic add. 

49 (3R)-2-{(2S)-2-((2R)-l-/e^B^ 

carbonylaminoH-phenylbutanoyl} - l,23,4-tetrahydnrisoquinoiine-3-acetic 
acid. 

50 (2R)-1-{(2S>2-((2RH-^^ 
carbonylammo)-4-phenylbutanoyl^ acid. 

51 (3R)-24((2RH-te^Butyloxycarbon^ 
1^3,4-tetrahydroisoquinoline-3-acetic acid. 

52 (3R)-2-{((2RH-rerr-ButyIacetyI-^ 

1 ^ t 4-tetrahydroisoquinoiine-3-acctic acid. 

53 (3R)-2-{((2RH-*m-Butyloxyc^ 
lt2,3,4-tettahydroisoquinoiine-3-carboxylic acid. 

54 (3R)-2-{((2RH-re/r-Butyloxyca^^ 

isoleucyl}-lA3Atetrahydroiscxiuinoline-3-aceac acid. 

55 (3R)-2-{(S)-a-((2RH-re/?-^^ 

carbonylamino)-phenylacctyi] - i,2,3,4-tetrahydroisoquinoiine-3-accric acid. 

56 (3R)-2-{((2R)-l-r*rr-Butyloxy^ 
D-prolyl}-l,2^,4-tetnihydroisoquinolineo-acetic acid. 

57 (3R)-2-{(2R)-M(2R)-l-/m-Butyl^^^ 
23^ydroindole-2H:arbonyl}-1^3Atetrahydioisoquinoto 

58 (3R)-2-{(2R,3S)-H(2RH-^^ 

3- phenyl-pyrroUdine-2H:ai*ony acid. - 

59 (3R)-2-((2R,4S)-l-((2R)^ 

4- phenyltMo-pyirolidine-2-carbonyl } •UZ^^tetrahydroisoquinolineo- 
carboxylic acid. 

60 (3R)-2-{(2R,4S)-K(2R)-l-rm-Butyfo^^ 
4-phenyltMo-pym)Mne-2-carbonylH^ 
acid. 

61 (3R)-2-f(2R,4R)-l-((2R)-lwm-Butyto^^ 
4-phenylthio-pyrroIidine-2-carbonyl } -1 ,23,4-tetrahydroisoquinoline-3- 
carboxylic acid. 
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Example No. 

62 (3R)-2-{(2R.4R)-l-((2RVl-rm-Butyloxycarbonyl-2,3-dihydroindole-2^arbonyi)- 
4-benzyioxy-pyrrolidine-2^aitonyl}-l^,3,4-tetrahydroisoquinoline-3- 
carboxyiic acid 

63 (3R)-2- { (2R.4R)-1-((2R)- l-fOT-Butyioxycarbonyl-2,3-dihydroindole-2-carbonyl)- 
4-phraoxy-pyrolidme-2^aAonylH^ 

acid. 

64 (3R)-2-{(2R4R)-l-((2RH-Jm-ButyloxycarbonyW^^ 
4-phenyl-pyrrolidine-2-carbonyl}-l^,4-te^^ acid. 

65 (3R)-2-{(2R4S)-l-((2R)-l-fOT-Butyloxyc^ 
4-phenyl-pym>Hdine-2-carbonyl } - l^,3,4-tetiahydroisoqtiinoline-3-acetic acid. 

66 (3R)-2-{(2R4S)-H(2RM-rert-Butyloxy<^o 

4- benzyl-pynokdine-2<arbonylH^ 
acid. 

67 24(2R^SH-((2RW-rm-Butyloxycarbo^ 
phenyl-pynoMne-2^arbonyl}-1^3,4-tetrahydroisoquinoiine. 

68 Methyl <3R)-2-{(2R3S)-l-((2R)-l-rm-butyloxy^ 
carbonyl)-5-phenyl-pyiioiidine-2-caibonyl }-l ^3,4-tetrahydroisoquinoline-3- 
carboxylate. 

69 (3R)-2-{(2R5SH-((2R)-l-fm-Butyloxyca^ 

5- phenyl-pyirottdine-2-carbonyl}-l^ 
acid. 

70 (3R)-2-{(2R5S)-l-((2R)-l-^Butyioxycarbonyl-2,3-dihydroindole-2-carbonyl)- 
5-phenyl-pyirolidine-2-carbonyl } - l,2,3,4-teaahydroisoquinoline-3-carboxamide. 

71 N-{(3R)-2-{(2R^S)-l-((2R)-l-fm-Butyloxycarbonyl-2^-dihydroindole-2- 
cartonyl)-5-phenyl-pym>lidme-2-carbo^^ 

carbonyl} -glycine. 

72 (3R)-2-{(2R,5S)-l-((2R)-l-Neopentyloxycarbonyl-23-dihydromdole-2- 
caAonyl)-5-phenyl-pyrrolidine-2-ca^ 

carboxylic acid. 

73 (3R)-2-{(2R,5S)-H(2R)-l-Isopropyloxycarbonyl-2,3^hydroindole-2.carbonyl)- 
5-phenyl-pyrrolidine-2-carbonyl } - 1 ,2,3,4-tetiahydiDisoquinoline-3-carboxylic 
acid. 

74 (3R)-2-{(2R4S)-l-((2R)-l-Cyclohexyloxyc»^ 
carbonyl)-5-phenyl-pyrroticUne-2s:arbonyH^ 
carboxylic acid. 
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75 (3R)-2-{(2R,5SH-((2RH^ 
caibonyi)-5-phenyi-pym>iidine-^^ 
carfaoxyiic acid. 

76 (3R)-2-{(2E^S)-W(2R)-l^ 
5-phenyi-pyiroUdine-2-carbony^ 
acid. 

77 (3R)-2-{(2R4S)-H(2R)-l-tf^B^ 
phenyl-pyiroIidine-2-carbonyl } - 1 ,2,3,4-teirahydroisoquinoiine-3-carboxylic 
acid. 

78 (3R)-2-{(2R^S)-M(2R)-l-r*rr^ 
5-phenyl-pym>lidine-2-carto^ 

79 N-{<3R>2-{<2RJBH-((^ 
carbonyl)-5-phenyi-pyiroUcfo^ 
acetyij-proline. 

80 N-{(3R)-2-{(2R^S)-l-((2R^ 
caibonyl)-5-phenyl-pyiroUdine^ 
acetyl}-D-pro!ine. 

52 (3R)-2-{(2R^S)-l-((2R)-l-Neopeniyioxycarbonyl^ 
carbonyi)-5-phenyl-pyrroIidine-2< 
3-acetic acid 

82 (3R)-2-{(2R,5S)-l-((2RH^ 
c^onyi)-5-phenyl-pyrroHdine-2-carto^ 
3-aceric acid. 

83 (3R)-2-{(2R,5S)-l-((2RH^ 
carbonyi)-5-phenyl-pyrroUdra 
3-aceric acid. 

84 (3R)-2-{(2R^S)4<(2R>l-/m-Butyloxycarfaonyl-2,3-dihydro 
5-phenyl-pyiroHdine-2-carbony^^ 

caiboxylic acid. 

85 (3R)-2-{(2R^S)-H(2R)-l~r^ 
5-phenyl-pyrroHdine-2-carbon^^ 
acetic acid. 

86 (3R)-2-{(2R,5S)-l-((2RH^ 

5-benzyl-pyiToHdine-2-carbony i } - 1 ^^tetrahydroiscxiuinoline^-acetic acid. 



WO 93/20099 



PCT/GB93/00614 



271 

Example No. 

87 (3R)-2-{(2R,5S)-H(2R)-l-rm-Butyloxyca^ 
5-(2-naphftyl)-pyiroMne-2-carbOT^ 
caxboxyiic acid. 

88 (3R)-2- { (2S.5R)- 1 -((2R)- l-rerr-ButyloxycarbonyI-2,3-dihydroindole-2-carbonyl)- 
5-phenyl-pyirolidine-2-carbonyl }- 1 ,2,3,4-tetrahydroisoquinoline-3-carboxylic 
acid. 

89 (3R)-2-{(2S^R)-l-((2R)-l-fm-Butyloxycarbonyl-23 
5-phenyl-pyrroUduie-2-c^onylH^,4^ 

90 (3R)-2-{N-Phenethyl-N-((2R)-Wm-buty^^ 

arbonyI)-glycyl}-l,23,4-tetiahydroisoquinoiine-3^art»oxyUcacid. 

91 (3R)-2-{N-3-Phenylpropyl-N^(2R)-l-rerr-b^^ 

carbonyl)-glycyl}-l,2^ t 4-teiiahydroisoquinoline-3-carboxylicacid. 

92 (3R)-2-{N-Benzyl-N-((2R)-l-rm-butyloxycarbonyl-23Kiihydroindole-2- 
c^onyl)-glycyl}-l,2^Atetrahydioisoquinoline-3-aceric acid. 

93 (3R)-2-{N-Pbcnethyl-NK(2R)4-rm.butyioxycarbonyl-2^-dmydra^ 
carbonyi)-glycyl}-l^,4-tetrahydn)isoquinoline-3-acericacid. 

94 (3RV2-{N-3-Phenylpropyl-N-((2R>l-fOT-butyloxycarbonyl-2,3-<iihyd^ 
{^onyl)-giycyl}-l^Ateirahydrois<xiuinoline-3-aceticacid. 

95 (3R)-2-{3-{N-PheneAyl-N-((2RM-fem^ 

carbonyl)-amino }-propanoyl } -l,2^,4-tetrahydroisoquinoline-3-aceric acid. 

96 (3R)-2-{N-Phenethyl-N^(2R)-l-benzyloxycarbonyl-2,3-dihydroindole-2- 
carbonyl)-glycyi)-l ,2,3,4-tetrahydroisoquinoUne-3-acetic acid. 

97 (3R)-2-{N-Pheneihyl-NK(2R)-l-neopentyioxycarbonyl-2,3-dihydroindole-2- 
carbonyl)-glycyl)-l,23,4-tetrahydroisoquinoiine-3-aceticacid. 

98 (3R>2- { N-Phenethyl-N-((2R)- 1 -cyclohexyioxycarbonyl-2,3-dihydroindole-2- 
carbonyl)-giycyl)-l,23,4-tetrahydroisoquinoline-3-acericacid. 

99 (3R)-2-{N-3-Chloropheneihyl-N-((2R)-l-wn-butyioxycarbonyl-2^- 
dihydroindole-2-carbonyl)-gly(^l}-1^3Ateinihydroisoquinoline-3-aceric 
acid. 

100 (3R)-2-(N-(2-Oxo-2-phenylethyl)-N-((2R)-l-rerr-butyloxycarbonyl-2^- 
dihydroindole-2-carbonyl)-glycyl}-lZ3,4-tetrahydroisoquinoline-3- 
acetic acid. 

101 (3R)-2-{N-(2-(3-Indolyl)ethyl)-N-((2R).l-fcrf-butyloxycarbonyl-2,3- 
dihydroindole-2-carbonyl)-glycyl}-l^,3Atetrahydroisoquinoline-3- 
acedc acid. 
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102 (3R)-2-{N-Phenethyl-N^(2R)-l-r^ 
carbonyl)-gIycyl}-l^,4-tetrahyd^ 

103 (3R)-2-{N-Pheneftyl-N^(2RM-r^ 
carbonyl)-glycyi]-1^3,4-tetrahydro-benz0^iscxiuinoiine-3-aceticacid. 

104 (3R)-2-{N-Pivaloyl-N-(aR)-l-fm-bu^^ 
methyl)-glycyl } - l^,3,4-tetrahydroisoquinoiine-3-aceric acid. 

105 (3R)-2- (3-((2R)-l-rerr-Butyloxycarbonyl-Z3^ 
naphthalene-2-carbonyl}-1^3,4-tetrahydroisoqumoline-3-acetic acid. 

106 (3R)-2-{M(2R)-l-rerr-Butyloxycarb^^ 
naphihaIene-2^arbonyl}-l^,4-teoahydroisoqumoline-3^arboxyIic acid. 

107 (3RV2-{(2R)-l-((2R)-l-ferr-Butyloxycarb^^^ 
4-phenyi-2^-dihydropym)le-2^arbonyI}-l^J,4-tetiahydroisoquinoline-3- 
acetic acid. 

108 (3R)-2-{(2R4S)-H(2R)-l-ferr-Butyioxycarbonyl-2,3Hfihydro 
carbonyl)-5-phenyl-pyrroIidine-2-mcthyl } -1 2,3,4-tetrahydroisoquinoline-3- 
carboxylic acid. 

109 (3R)-2-{(2S)-2<(2R)-I-ferf-Butyloxycaibonyi-23Hjmydroindole-2- . 
acetylamino)-4-phenylbumoyl}-i;23,4-teir^^ acid. 

131 N-{(3R)-2-{ (2R^S)-l-((2R)-l-rOT-ButyIoxycarbony 
carbonyl)-5-phenyI-pyrolidke-2<ar^^ 
carbonyl} -proline. 

132 N-{(3R)-24(2S^)-l-((2R)-Wm-Butyloxyca^ 
carbonyl)-5-phenyl-pynoUdine-2H:arb^^ 
carbonyl} -proline. 

133 N-{(3R)-2-{(2S.5R)-l-((2R>l-«rr-Butyloxycarbonyl-2,3-dihyd^ 
carbonyl)-5-phenyl-pynolidine-2s:arbon^ 

3 -carbonyl } -D-proline. 

134 (3R)-2-{(2R^S)-l-((2RH-rm-Butyloxy^ 
carbonyl)-5-benzyl-pyrroIidine-2-carbonyl } - 1 ^,4-ten^ydroisoquinoIinc- 
3-carboxyIic acid. 

135 (3R)-2-{N-2-CMorophenethyl-N-((2R^ 
dihydroinfole-2-carbonyl)-glycyU^ 
acid. 
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136 (3R)-2- { N-4-Chlorophenerhyl-N-f (2R V l-fm-butyloxycarbonyl-2,3- 
dihydroindole-2-carbonyi)-giycyi }- 1,2,3,4- teirahydroisoquinoiine-3- 
acetic acid. 

137 (3R)-2- { N-2-Methoxyphenethyl-N-((2R)- l-rm-butyloxycarbonyl-2,3- 
dihydroindole-2-carbonyl)-glycyl } - 1 J23t4-tetrahydroisoquinoiine-3- 
acetic acid. 

138 (3R)-2-{N-3-Methoxyphenethyl-^ 
dihydroindole-2-carbonyl)-glycyl } - 1^3,4-tetrahydroisoquinoline-3- 
acetic acid. 

139 (3R)-2-{N-4-Methoxyphenethyl^^ 
dihydroindole-2-carbonyl)-glycyl }- l^,3,4-tetrahydroisoquinoiine-3- 
acetic acid. 

140 (3R)-2-{N-Phenethyl-N-((2RH-^ 
2<arbonyi)-glycyl } - U,3,^ 

acid. 

141 (4RS)-2-{N-PhenethyI-N-(^ 
carbonyl)-giycyl}-l^Atetrafaydroisoquino acid. 

142 (4RS)-2- { (2RJS)- 1-((2R)- l-re/T-Butyioxycarbonyi-23-dihydroindole-2. 
caibonyl)-5-phenyl-pyrrolidira^ 

4-acetic acid. 

143 (3R)-2-{(2R4S)-l-((2R)-l-Cy^^ 
caAonyl)-5-phenyl-pyiToli^ 
3-carboxylic acid. 

144 (3R)-2-{(2RJS)-l-((2R)-l-Cyclo^ 

carbonyl)-5-pheny l-pyrrolidine-2-carbonyl } - 1,2,3,4-tetrahydroisoquinoline- 
3-acetic acid. 

145 (3R)-2-{(2R,5S)-l-((2RH-Cy^ 

carbonyl)-5-phenyl-pyirolidine-2-carbonyl } - 1 A3,4-tetrahydroisoquinoline- 
3-carboxylic acid. 

146 (3R)-2-{(2R,5SW-((2RH-(2-ew^^ 
caifconyl)-5-phenyl-pyiToIid^ 
3-carboxylic acid. 

147 (3R)-2-{(2R t 5S)-l-({2R)-l-Cyc^ 
carbonyl)-5-phenyl-pym)lid^ 
3-carboxylic acid. 
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148 (3R)-2-{N-Phene±yl-N-((2^ 
carbonyl)-glycylH,2,3,4-tetm^ 

149 >M(3R)-2-{(2S,5RM^(2RM-rert-Bu^^^ 
c:uionyI)-5-phenyi-pyiToIidire^ 
3-acetyl } -proline. 

150 (3R>2-{N-2-a-Methoxyphe^ 
dihydroindole-2-carbonyl)-glycyl } - Atetrahydroisoquinoline-3-carboxiic 
acid. 

151 (3R)-2-{(2R^S)-l-((2R)-l-(33-^^ 

2- caitonyl)-5-phenyi-pyiTolidine-2^ 

3- carboxylic acid. 

152 (3R)-2-{(2R^S)-l-((2R)-t^ 
caibonyl)-5-phenyi-pyrroHdire^ 
3-carboxylic acid. 

153 (3R)-2-l(2R4S)-l-((2R)-M 
carbonyl)-5-phenyl-pym)lidine-2^ 
3-carboxylic acid 

154 (3R)-2-{(2R^S)-l-((2R)-l^ 

dihydroindole-2^arfaony i)-5-phenyl-pyiroHdine-2^arfaonyi } - 1,23,4- 
tenahydroisoquinoiine-3-carboxylic acid. 
755 (3R)-2-{(2R^S)-l-((2R)-M^^ 
dihydroindole-2-carbonyl)-5-p^ 
cetrahydroisoquinoiine-3-carboxyiic acid. 

156 (3R)-2-{(2R^S)-l-((2R)-l-(3,3-D^^ 

2- carbonyl)-5-phenyl-pyrroiidine-2-carbonyl } - 1 ,2,3,4- tetiahydioisoquinoline- 

3- acenc acid. 

157 (3R)-2-{(2R,5S)-l-((2RH-^ 

carbonyi>5-pheny l-pyrrolidine-2-carbonyi } -1 A3 t 4-tetrahydroisoquinoline-3- 
carboxy lie acid 

158 (3R)-2-{(2R^S)-l-((2R)-l-(N-Cyclohexyl-N-methylcarb^ 
dihydroindole-2-carbony l)-5-phcnyi-pynx5lidine-2-carbony I } - 1 ,2,3 ,4- 
cetrahydroisoquinoIine-3-carboxy lie acid. 

159 (3R)-2-{(2R,5S)-H(2R)-l-(4-r^ 
dihydroindqle-2-cart^ 
tetrahydroisoquinoline-3-carboxyiic acid. 
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160 (3R)-2-{(2R^S)-H(2^^ 
dihydroindole-2-carbonyl)-5-pte^ } • 1 ,2,3,4- 
tetrahydroisoquinoline-3-carboxyiic acid 

161 (3R)-2-{(2R,5S)-l-(W 
dihydroindoie-2-carbonyl)-5-phenyl-pyiroiidine- } - 1 ,2,3,4- 
tetrahydroisoquinoline-3-carboxyiic acid 

162 (3R)-2-{N-Phenethyl-N-((2RH^ 
dihydroindole-2-carbonyi)-glycyl } - 14t3,4-tetrahydroisoquinoUne-3- 
acctic acid 

163 (3R)-2-{(2R,5SHK(2R)-l-Cycta^ 
carbonyl)-5-phenyl-pyiToMne-2-carbonyl}-l^ 
3-carboxylic acid 

164 (3R)-2-{(2R,5S)-H(2R)-l-^ 
caxbonyl)-5-phenyl-pym>Iidine-2-ca*^ 
carboxyiic acid 

765 N-{(3R)-2-{(2R^S)-W 

carbonyl)-5-phenyi-pyiroiidine-2-carbony 1 } - 1 ,2,3,4-tetrahydroisoquinoline- 
3-carbonyi } -proline. 

166 N-{(3R)-2-{(2R^SH-((2RH-Neopen^ 
caibonyl)-5-phenyl-pynt)i^ 
3-carbonyl } -proline. 

167 (3R)-2-{(2R,5SH-((2R)-^ 
c^onyl)-5-phenyl-pyiToHdfoe-2^arbonylH^ 
propanoic acid 

168 (3R)-2-{N-3-Methylphenethyl-N.((2R)-l-cyclofaexyloxycarb^ 
dihydroin(k>le-2^arbonyl>^^ 

acetic acid 

169 (3R)-2-{N-(2-(l-Methy^ 
dihydroindole-2-carbonyl)-gly^ 
acid 

170 (3R)-2-{NK2-Thienyl)ethyi-N-((2R)-l-cyciohexyloxycarbonyI-2,3- 
dihydroindole-2-carbonyl)-glycyl}-l,2 f 3 t 4-tetrahydroisoq 
3-aceric acid 
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171 (3R)-2-{N-((2RSVl,:U,^ 
cyclohexyloxycarbonyl^ 
tetrahydroisoquinoline-3-acetic acid. 

172 (3R)-2-{'(2RJS)-M(2^^ 
caitonyl)-5-(4-mcthoxyphenyl)-pyrroUdine-2^arbonyl } - 1 ,2,3,4- 
tetrahydroisoquinoline-3-acetic acid. 

173 (3R)-2-{N-(Indan-2-yi>^ 
carbonyl)-glycyl}-l^,4-tetrahydroisoquinoline acid 

16. Compounds of Claim 1 or pharmaceutical^ acceptable salts thereof, wherein: 



or an N-terminally blocked cc-amino acid residue containing an aromatic side chain; 
the N-temrinal substituent is selected from R 2 ; 



A is 




N 
H 



XXXV 



01 where R 2 is H and is a double bond), 



R 7 R 8 



Bis 




(X where c = d = e = zero) 



xxm 



Cis 




(XV where R 14 and R 15 are H, 
h = 0) 



XXXVI 



and wherein: 



R 6 and R 7 are independendy H or CH 3 ; 
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R 22 and R 23 arc independently H. alkyl (C, - Cg, linear or branched), -(CHoVR 27 or 
-(CH^o-CaR 27 ; 

X l isH 2 orO 
X 2 isH 2 ,OorS 

17. Compounds of Claim 16 or pharmaceurically acceptable salts thereof, wherein: 



Ais 




xxxvn 



i 

H 

(XXXV where R 1 is H and X 1 is O) 



orR 2 -Trp; 

R 2 is ten-butyloxycarbonyl, phenylcarbonyl, phenylmethoxycarbonyl; 

R 6 andR 7 areH. 

R 13 isH. 

18. The following particular compounds within Claims 16 and 17 or phannaceutically 
acceptable salts thereof: 

Example No. 

110 l-{rm-Butyloxycarbonyl-oyptophanyi-leucyl)-2,3Kimydromdole. 

111 l-{(2S)-2K/crr-Butyloxycartonyl-trypK)phanylamino)-hexanoylJ-2,3- 
dihydroindole. 

112 l-{(2S)-2-(3-mdole-3-propanoylaniho)-hexanoyl}-23^ydroindole. 

/ 13 l-{«rr-Butyloxycarbonyl-tryptophanyl-phenylalanyl ) -23-dihydroindole. 

114 l-((2S)-2Kfm-Butyloxycarbonyl-tryptophan^^ 
dihydroindole. 

115 l-{?e^Butyloxycarbonyl-tryptophanyl-(|K)-benzyl)-D-aspartyl}-2,3- 
dihydroindole. 

116 l-{ terf-Butyloxycarbonyl-tryptophanyl-aspartyi } -2,3 -dihydroindole. 
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117 Hrm-Butyloxycarbonyi-t^ 
dihydroindole. 

118 l-{ren^Butyloxycarbonyl-tiypt^^ 

119 2-{*m-ButyioxycaifconyI-tryptoph^ 
tetrahydroisoquinoline. 

120 2-{(2R>2-(fm-Butyloxycari)onyl-tryptopfaanylanim 
1^,4-tetrahydroisoquinoline. 

19. Compounds of Claim 1 or phannaceutically acceptable salts thereof, wherein: 




X 1 



Ais 



XXXV 



H 




(IV where R 2 is absent and are double bonds) 




II 

(CH 2 ) S -C- 



(V where R 2 is absent and are double bonds), or R 2 -Trp; 



BisXXm; 



CisXV; 



D is absent, Gly or p-AIanine; 
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and wherein: 

R 2 is ten-butvloxvcarfaonvi. phenyicarbonyl or phenylmetiioxycarbonyi; 

R 6 and R 7 are independently H or CH 3 ; 

R^andRWareH: 

R*MCH 2 ) r CO-D-R 18 ; 

R 18 is -OH, alkoxy (d - C 3 , linear or branched), NR^R 25 ; 

R 22 and R 23 are independendy H, alkyl (C t - C 8 , linear or branched), 
-(CH^-CC^R 27 , -(CH^-R 27 or -(CH^-O-CCH^p-R 275 

a is 0 or 1 
iis0-2 
X^CHjorS 
X 2 isOorH 2 

20. The following particular compounds within Claim 19 or their pharmaceutically 
acceptable salts: 

Example No. 

121 Ethyl (2R>l-{rcrr-butyloxycarbonyl-tryptophanyl-leucyl}-23- 
dihydroindole-2- acetate. 

122 Ethyl (2S)-l-{(2S)-2-(/e«-butyloxycari)onyl-tiyptophanylamino)-hexanoyl}- 
2,3-dihydroindole-2-carboxylate. 

123 (2R)-l-{Iridole-2-caitonyl-phenylalanyl}-23-dihydroindole-2-acetic acid. 

124 (2R)-l-{(2S)-2-(Indole-2Haibonylainmo)-4-phenylbutanoyl}-23- 
dihydroindole-2-acetic acid. 

125 3-{(2R>l-{(2S)-2-(mdole-2-carbonylairnno)-4-phenylbutanoyl}-2^- 
dihydroindole-2-yl}-propanoicacid. 

126 (2R)-l-{(2S)-2-(5-HuoromQole-2-carbonylarmno)-4-phenylbutanoyn 
dihydroindole-2-acetic acid. 

127 (2R)-l-{(2S)-2-(5-Chloromdole-2H^bonylammo)-4-phenylbutanoy 
dihydroindole-2-acetic acid. 

128 (3R)-2-{(2S)-2-ana>le-2Karbonylamino)-4-phenylbutanoyl}-U,3,4- 
tetrahydroisoquinoline-3-acetic acid. 
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129 N-{(2SH-{(2S>2-fln^ 
dihydroindole-2-acetyi} -glycine. 

130 3-{(2S)-H(2S)-2-(fodole-2-cato 
dihydroindole-2-carbonylamino } -propanoic acid 

21. A medicinal composition comprising a compound or a salt thereof as defined in any 
of claims 1 to 20. 

22. The medicinal composition of claim 21, which acts as a CCK-A, CCK-B or gastrin 
receptor antagonist or agonist 

23. The medicinal composition as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by abnormality in a physiological function 
controlled by gastrin, including gastric and duodenal ulcers, gastritis, reflux 
esophagitis, gastric, colonic and other gastrin sensitive cancers, and 
Zollinger-EUison syndrome. 

24. The medicinal composition as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by an abnormality in the physiological function 
controlled by the central CCK-B receptor, including anxiety, psychoses, Parkinson's 
disease, Tourette's syndrome, Huntingdon's chorea, disturbed appetite regulation 
and pain (including the treatment of pain by potentiation of opiate analgesia). 

25. The medicinal composition as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by abnormality in a physiological function 
controlled by the CCK-A receptor including disturbed appetite regulation, 
pancreatitis, pancreatic cancer, disorders of gastrointestinal motility (including 
irritable bowel syndrome), and gall bladder dysfunction. 



26. 



A method of making a compound of the structure A-B-C as set out in any preceding 
claim wherein reactants giving the residues A, B and C are combined sequentially to 
form the compound. 
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27. A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formula A-B-C (claim 1), which comprises linking the 
sub-unit A to B-C via an amide bond, particularly by HOBt/WSCD or bis 
(2-oxo-3-oxazolidinyl) phosphinic chloride mediated couplings. 

28. A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formula A-B-C (claim 1), which comprises linking the 
sub-unit A to B-C, via a urea linkage, particularly by reacting the free amino 
terminus of B-C with the appropriate isocyanate. 

29. A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formula A-B-C (claim 1), which comprises linking A-B to 
sub-unit C, via an amide bond particularly by bis-(2-oxo-3-oxazolidinyl) phosphinic 
chloride mediated coupling. 

30. A process for the production of novel compounds of any of claims 1 to 20 described 
by general formula A-B-C (claim 1), which comprises functional group 
manipulation of compounds A-B-C prepared as described in any of claims 26 to 29, 
including the hydrolysis of carboxyiic esters to carboxyiic acids, the removal of 
amino blocking groups, and the replacement of amino or carboxyl blocking groups 
with other blocking groups. 

31. A method of preparation of a medicament for therapy by CCK-A, CCK-B or gastrin 
receptor antagonism or agonism, in particular for the diseases or conditions set out 
in any of claims 23 to 25, wherein a compound as defined in any of claims 1 to 20 is 
associated with a pharmaceutically acceptable diluent or carrier. 

32. A method of therapy by CCK-A, CCK-B or gastrin receptor antagonism or agonism, 
in particular for the diseases or conditions set out in any of claims 23 to 25, wherein 
an effective amount of a composition according to any of claims 21 to 25 is 
administered to a person in need of such therapy. 
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